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CHAPTER 3
AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES

This chapter summarizes the physical, biological, social, and economic environments
relevant to the alternatives, and the potential changes to those environments because of
the dternatives.! This effects analysisis structured around the two sets of alternatives
described in Chapter 2: the prohibition alternatives and aternatives specific to the
Tongass National Forest. The effects of the prohibition alternatives are divided into major
resource sections including: Ecological Factors, Human Uses, and Social and Economic
Factors. Specific resource categories are identified within each of those sections. In each
case, the affected environment is described first, followed by the effects of Alternative 1
— No Action Alternative, which provides a baseline for evaluation and comparison of the
other prohibition alternatives.

The effects of the Tongass National Forest alternatives are organized and described in a
manner similar to the prohibition aternatives. The combined effects of these three sets of
alternatives are described at the end of this chapter. For the effects analysis, a short-term
time frame of 5 years (to 2004) has been used. Quantifiable data for proposed road
construction? projects and planned timber salesis available for this period. For long-
term effects, benchmark dates of 2020 and 2040 were selected. These dates coincide with
the end of revision cycles for land management plans. The long-term effects are largely
qualitative.

Overview of Inventoried Roadless Areas

The affected environment described in this chapter focuses primarily on the 319 of the
192 (USDA Forest Service 2000b) million acres of National Forest System (NFS) lands
(Figure 3-1) that are included in inventoried roadless ar eas. Figure 3-2 shows that 18%
of NFS lands are designated as Wilder ness that already prohibit or restrict roading.
Approximately 51% of NFS lands are managed for awide variety of other uses and
activities. All NFS lands are managed under the concept of multiple-use, including
Wilderness.

Environmental effects under each alternative may differ substantially in different parts of
the country. These environmental effects are important to disclose and discuss. Forest
Service administrative regions are typically used to display the effects of national policies
and programs. In addition, this FEIS relies on these administrative regions to display
environmental effects where they differ geographically. Throughout this chapter, Forest
Service regions are referred to by their numeric identifier (1 through 6 and 8 through 10;
thereis no Region 7). Forest Service regions are shown in Figure 3-1.

This chapter is based on resource specialist reports, which are available from the Roadless Area Project Team, USDA
Forest Service, and P.O. Box 96090, Washington, DC 20090-6090 and online at roadless.fs.fed.us. Each resource
specialist’s education and experience is listed in Chapter 4.

*Throughout this document, at first reference in each chapter, terms defined in the Glossary are in bold typeface.
Minor discrepancies among figures cited in the text, tables, or database are due to rounding.
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The inventoried r oadless ar eas analyzed in this FEIS encompass 58.5 million acres in
120 national forests located in 38 States and the Commonwealth of Puerto Rico. Within
these areas, road construction and reconstruction are already prohibited on about 24.2
million acres under current land management-plan decisions. Most of the analysisin this
chapter isdirected at the remaining 34.3 million acres of inventoried roadless areas where
road construction and reconstruction might occur under current land management
direction. The locations of these areas are displayed in Volume 2 of this FEIS in a series
of State-, and forest-level maps. Acreages of the inventoried roadless areas by State and
national forest are summarized in Appendix A.

National Forest
System Lands

Puerto Rico
(8)

Figure 3-1. Location of National Forest System lands by Forest Service region. Numbers in
parenthesis indicate the region number.

(Roadless Database 2000)

Approximately 3.6% of all inventoried roadless areas are in the Eastern United States. As
shown in Table 3-1, more than 96% of all inventoried roadless areas are located in 12
Western States. Most of the areas are concentrated along the Coast and Cascade
Mountain Ranges of Northern California, Oregon, and Washington; the Rocky Mountains
from New Mexico to Idaho; and the Alexander Archipelago of Southeast Alaska.

Because of their locations, inventoried roadless areas are characterized by a smaller set of
ecological regions than the nation or the National Forest System. Approximately 60% of
the 58.5 million acres of inventoried roadless areas occur at elevations ranging from
5,000 to 11,000 feet above sealevel. Mixed conifer forest is the predominant vegetation
cover type, with minimal hardwood forest represented.
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Inventoried Roadless Areas
That do not Allow Roads

Inventoried Roadless

All Other National Areas That Allow Roads

Forest System Lands

Wilderness

Figure 3-2. Major categories of National Forest System land designations.

(Roadless Database 2000)

There are 2,827 inventoried roadless areas in the National Forest System. Although the
majority of these areas are larger than 5,000 acres, 20% are smaller. These smaller areas
are generally the remaining portions of larger RARE |1 areas that were not designated as
Wilderness, or parcels identified under a different set of criteria mandated by the Eastern
Wilderness Act of 1975 (P.L. 93-622). Variation in size is closely tied to geographic
location. Figure 3-3 shows the small size and number of inventoried roadless areasin the
East compared to the West and Alaska. More than 2,300 of the 2,827 inventoried roadless
areas are in the Western United States.

According to 1990 census data, 192 of the 555 cities in the United States having 50,000
or more people (slightly less than 35%) are within 60 miles of an inventoried roadless
area. However, only 10% of the 2,827 inventoried roadless areas fall within thisradius.
These 192 cities contain approximately one-third of the nation’s urban population. Thus,
asmall percentage of inventoried roadless areas likely receive a disproportionate level of
use. Inventoried roadless areas that are closest to large urban populations occur in
Cdlifornia, the Pacific Northwest, along the front range of the Rocky Mountains, near
Phoenix, AZ, and near Salt Lake City, UT (Figure 3-4).

Many inventoried roadless areas contain characteristics summarized in the following list:

Soil, water, and air — These three key resources are the foundation upon which other
resource values and outputs depend. Healthy watersheds provide clean water for
domestic, agricultural, and industrial uses; help maintain abundant and healthy fish and
wildlife populations; and are the basis for many forms of outdoor recreation.
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Table 3-1. Summary of inventoried roadless areas.

Acres

State (thousand) Percent of total
Alaska 14,779 25.3
Idaho 9,322 15.9
Montana 6,397 10.9
Colorado 4,433 7.6
California 4,416 7.5
Utah 4,013 6.9
Wyoming 3,257 5.6
Nevada 3,186 5.4
Washington 2,015 3.4
Oregon 1,965 3.4
New Mexico 1,597 2.7
Arizona 1,174 2.0

Subtotal 56,554 96.6
Virginia 394 0.7
North Dakota 266 0.5
New Hampshire 235 0.4
West Virginia 202 0.4
North Carolina 172 0.3
Arkansas 95 0.2
Tennessee 85 0.2
South Dakota 80 0.1
Wisconsin 69 0.1
Georgia 63 0.1
Minnesota 62 0.1
Florida 50 0.1

Subtotal 58,327 99.8
Missouri 25 <0.1
Pennsylvania 25 <0.1
Vermont 25 <0.1
Commonwealth of Puerto Rico 24 <0.1
Michigan 16 <0.1
Oklahoma 13 <0.1
Alabama 13 <0.1
Illinois 11 <0.1
Indiana 8 <0.1
South Carolina 8 <0.1
Louisiana 7 <0.1
Maine 6 <0.1
Texas 4 <0.1
Kentucky 3 <0.1
Mississippi 3 <0.1
Total 58,518 100.0

(Roadless Database 2000)
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Figure 3-3. Size, in acres, and number of inventoried roadless areas by geographic region.

(Roadless Database 2000)

Sources of public drinking water — NFS lands contain watersheds that are important
sources of public drinking water. Careful management of these watershedsis crucial in
maintaining the flow of clean water to a growing population.

Diversity of plant and animal communities — Unroaded areas are more likely than roaded
areas to support greater ecosystem health, including the diversity of native and desired
nonnative plant and animal communities, due to the absence of disturbances caused by
roads and accompanying activities. Inventoried roadless areas a so conserve native
biodiversity, by providing areas where nonnative invasive species are rare, uncommon,
or absent.

Habitat for threatened, endangered, proposed, candidate, and sensitive species and for
those species dependent on large, undisturbed areas of land — Inventoried roadless areas
function as biological strongholds and refuges for many species. Of the nation’ s species
currently listed as threatened, endangered, or proposed for listing under the Endangered
Species Act, approximately 25% of animal species and 15% of plant species arelikely to
have habitat within inventoried roadless areas on NFS lands.

Primitive, Semi-Primitive Non-Motorized, and Semi-Primitive Motorized classes of
recreation opportunities — These areas often provide outstanding recreation opportunities
such as hiking, camping, picnicking, wildlife viewing, hunting, fishing, cross-country
skiing, and canoeing. While they may have many Wilderness-like attributes; unlike
Wilderness, the use of mountain bikes, and other mechanized means of travel is often
allowed.
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Inventoried Roadless Areas
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Figure 3-4. Cities with more than 50,000 people within 60 miles of an inventoried roadless area.

(Roadless Database 2000)
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Reference landscapes — The body of knowledge about the effects of management
activities over long periods of time and on large landscapesis very limited. Reference
landscapes can provide comparison areas for evaluation and monitoring. These areas
provide a natural setting that may be useful as a comparison to study the effects of more
intensely managed areas.

Landscape character and scenic integrity — High quality scenery, especially scenery with
natural -appearing landscapes, is a primary reason that people choose to recreate. In
addition, quality scenery contributes directly to real estate valuesin neighboring
communities and residential areas.

Traditional cultural properties and sacred sites— Traditional cultural properties are
places, sites, structures, art, or objects that have played an important role in the cultural
history of a group. Sacred sites are places that have special religious significanceto a
group. Traditional cultural properties and sacred sites may be eligible for protection
under the National Historic Preservation Act. However, many of them have not yet been
inventoried, especially those that occur in inventoried roadless areas.

Other locally identified unique characteristics — Inventoried roadless areas may offer
unique characteristics and values that are not covered by the other characteristics.
Examples include uncommon geological formations, which are valued for their scientific
and scenic qualities, or unique wetland complexes. Unique social, cultural, or historical
characteristics may a so be dependent on the roadless character of the landscape.
Examples include ceremonial sites, placesfor local events, areas prized for collection of
non-timber forest products, or exceptional hunting and fishing opportunities.

Demographic Trends

The number of people in the United States has grown about 1% per year since 1980, and
it continues to increase at a steady rate. In 2000, the United States population is estimated
at 278.5 million (USDC Bureau of the Census 2000). Thisis an increase of 10.4% from
the 252.3 million persons recorded by the 1990 U.S. Census. Table 3-2 shows past and
projected United States population figures for 10 geographic regions of the country,
illustrated in Figure 3-5.

Population growth in the United States has not been evenly distributed across the country.
Over the last two decades, overall population growth has been greatest in the Southeast
and Pacific Southwest. Population in the South Central United States is also increasing
rapidly. However, eight of the 10 States with the fastest percent increase in population
between 1990 and 1998 are in the West. They are Nevada, Arizona, Idaho, Utah,
Colorado, Washington, Texas, and Oregon (USDC Bureau of the Census 1999).

Figure 3-6 shows the distribution of the United States population in 1990 in relation to
inventoried roadless areas. Between 2000 and 2005, the United States population is
expected to increase by 4.2%; between 2000 and 2020, it is expected to increase by 17.5
%; and, between 2000 and 2040, the United States population is expected to increase by
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37.4%, to atotal of 377.4 million people. This represents an average annual population
growth rate of 0.8 % between 2000 and 2040. While the population will continue to
increase steadily over the next 40 years, the rate of increase is expected to be dlightly
lower than it was during the preceding two decades.

Table 3-2. Past and projected United States population, in millions, by multi-State regions of the
United States.

Population

1980 1990 2000 2005 2020 increase 2040
Region population population population population population 1980-2020 population®
Northeast 67.3 69.5 71.8 72.8 77.2 9.9
North Central 42.8 43.4 46.4 47.4 50.0 7.2
Southeast 29.6 35.7 41.7 44.3 51.0 21.4
South Central 38.4 41.9 475 49.9 56.7 18.3
Great Plains 5.3 5.4 5.8 6.0 6.5 1.2
Intermountain 11.4 13.7 17.7 19.2 22.0 10.6
Pacific
Northwest 6.8 7.7 9.3 9.9 11.6 4.8
Pacific
Southwest 24.6 30.9 33.8 35.8 47.0 22.4
Alaska 0.4 0.6 0.7 0.7 0.8 0.4
Puerto Rico 3.2 35 3.8 4.0 4.3 1.1
Total 229.4 252.3 278.5 290.0 327.1 97.3 377.4

#The U.S. Census Bureau does not project population estimates by State beyond the year 2025.
(USDC Bureau of the Census 2000)

The composition of the population will also change in the future. The average agein the
United States isincreasing. By 2030, 20% of the American population will be over 65,
compared to 12% in 1990 (USDA Forest Service 1999d). The ethnic diversity of the
American population is also increasing as minority populations grow, largely because of
immigration. By 2050, racia and ethnic minorities will comprise nearly 50% of the
United States population, compared to 18% in 1999 (USDA Forest Service 1999d).

Table 3-3 compares the estimated 2000 United States population to the acreage of
inventoried roadless areas by the multi-State regions of the United Statesillustrated in
Figure 3-5. In general, the regions with the highest populations and/or densities have the
least amount of inventoried roadless area. The most noteworthy include the Northeast,
North Central, Southeast, and South Central regions, and Puerto Rico.

Most of the United States population is concentrated in urban ar eas. Between 1950 and
1990, the percent of the United States population residing in urban areas rose from 64%
to 75.2%, while the percent of rural residents fell from 36% to 24.8% (USDC Bureau of
the Census 1996). This shift was the result of population migration to urban areas, and
land conversion in rural areas, causing some rural land to become reclassified as urban.
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Figure 3-5. Multi-State regions used for population analysis.
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Inventoried Roadless Areas

Total Population, 1990
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Figure 3-6. Distribution of the 1990 United States population relative to inventoried roadless areas.
(Roadless Database 2000)
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Table 3-3. Estimated 2000 United States population relative to inventoried roadless areas by
geographic region.

Total population

Average population

density

Inventoried roadless areas

Region (millions) (people/sg mile) (acres)
Northeast 71.8 299 493,000
(26%) (0.8%)

North Central 46.4 113 191,000
(17%) (0.3%)

Southeast 41.7 178 687,000
(15%) (1.2%)

South Central 47.5 78 223,000
(17%) (0.4%)

Great Plains 5.8 19 346,000
(2%) (0.6%)

Intermountain 17.7 20 33,379,000
(6%) (57%)

Pacific Northwest 9.3 56 3,980,000
(3%) (6.8%)

Pacific Southwest 33.8 211 4,416,000
(12%) (7.5%)

Alaska 0.7 1 14,779,000
(<1%) (25.2%)

Puerto Rico 3.8 1,125 24,000
(1%) (0.04%)

Total 278.5 77 58,518,000
(100%) (100%)

(USDC Bureau of the Census 2000; Roadless Database 2000)

The percent change in urban population was greater from 1950 to 1970 than between

1970 and 1990. In the year 2000, 80% of the United States population is estimated to live
in urban or suburban areas (USDA Forest Service 1999d). Urban growth has been most
pronounced in Alaska, the Intermountain West, the Southeast, the South Central, and the

Great Plains regions. The Bureau of the Census does not project future urban vs. rura
population growth. However, if past trends continue, the percentage of the American

population living in urban areas will keep growing. As urban centers expand in response

to population growth and urbanization, surrounding private forestlands will come
increasingly under pressure for conversion to more urban or developed uses (Cohen

1999).

Although the percentage of rural populations has been declining overall, many rural

Counties containing NFS lands have been increasing in population. Thisis particularly
true in the West. Approximately one-third of the total population increase that occurred in
the United States between 1980 and 1999 occurred in Counties that contain NFS lands.
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Thistrend is expected to continue. One reason for rapid population growth in rural areas
close to NFSlands s that these areas have many natural amenities. Population growth
in these Counties is often linked to their appeal as retirement and recreation destinations
(McGranahan 1999).

Over the last decade, urban residents of all ages have been moving to or building second
homesin rural communities in the West that are high in natural amenities (such as good
climate, variable topography, and surface water bodies) (McGranahan 1999; Thrush
1999). These migrants are seeking a better quality of lifein a physically attractive
environment. Three factors behind this trend are the retirement of baby boomers,
technological advances that enable people to work remotely, and economic
diversification in rural communities, meaning that other jobs are increasingly available
(Thrush 1999). This phenomenon is also taking place in the Northeast (Egan and Lul of f
2000).

Meanwhile, as urban populations grow, forest, pasture, rangeland, and cropland continue
to be converted to urban and developed areas, and rural infrastructure (such as roads,
airports, and railways). Table 3-4 indicates the amount of non-Federal land that was
developed between 1982 and 1997. An average of 3.2 million acres per year were

devel oped between 1992 and 1997. In comparison, 1.4 million acres per year were
developed between 1982 and 1992. The rate of land development between 1992 and 1997
was more than twice the rate in the previous decade, while the population growth rate
remained constant. This rapid development expansion can be explained by the
unprecedented growth of the United States economy that occurred in the 1990s.

As with population growth, land conversion from undevel oped to developed uses has not
been distributed evenly across the United States. Figure 3-7 shows the geographic
distribution of land development in the United States between 1982 and 1997. Most of
this devel opment has been concentrated in the Eastern United States. The Northeast,
Southeast, and South Central regions have experienced the most rapid land devel opment
in the country. However, the Northeast, Southeast, and Pacific Southwest have undergone
the highest percentage of change in land devel opment. While the Southeast and South
Central Regions are also undergoing relatively rapid population growth, land conversion
trends do not necessarily correspond geographically to population growth trends.

Popul ation growth, combined with economic growth, leads to increasing demands for
natural resources. Economic growth has outpaced population growth in the last decade.
Between 1970 and 1995, per capita disposable income grew by 50%, while population
grew by 28% (Cinnamon and others 1999). As aresult, there is more income to spend on
goods and services. Disposable income and gross domestic product are both projected to
increase more rapidly than population growth in the future.

The demand for goods and services continues to increase as popul ation and income grow.
The United States accounted for about one-third of total world materials consumption (by
weight) in 1995, although the United States population accounts for only 5% of total
world population. World consumption grew at nearly double the rate of United States
consumption (Cinnamon and others 1999). In the future, the growing population will
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demand more goods that depend on natural resources such as timber, mineral, water, and
other forest products. At the same time, demand for recreation, open space, scenic
quality, clean air and water, and biological diversity isaso increasing. These demands
must be met from afinite land base.

Table 3-4. Amount of non-Federal land, in million of acres developed between 1982 and 1997.°

Total Non-
non- Federal
Total Federal developed
surface land 1982 to land 1997
Region area® 1997 1982 1987 1992 1997 1997 (%)
Northeast 159.3 147.7 14.3 15.5 16.6 20.3 6.0 13.7
North Central  267.1 247.6 14.9 15.8 16.6 18.7 3.8 7.6
Southeast 156.0 134.1 11.5 13.1 15.2 19.0 7.5 14.2
South Central  398.0 370.9 16.1 17.7 19.2 22.8 6.7 6.2
Great Plains 196.8 187.8 5.6 5.7 5.9 6.3 0.7 3.4
Intermountain  s52.7 283.5 5.9 6.6 7.2 8.3 2.4 2.9
Pacific 106.2 60.6 2.6 2.7 3.0 35 0.9 5.8
Northwest
Pacific 105.7 56.6 4.3 4.6 5.2 5.9 1.6 10.4
Southwest
Total 1,041.8  1,488.9 75.2 81.7 89.0 104.8 29.6 7.0

 Data unavailable for Alaska or Puerto Rico.
P Excludes surface water.

Conversion of non-Federal undeveloped lands to devel oped uses reduces the non-Federal
land base available to meet growing demands for forest and rangeland resources, amenity
uses, and other values. These conversions have been concentrated in areas with a
relatively small Federal land base (the Eastern half of the United States) and are
increasing the importance of Federal lands in these areas.

At the same time that demands are increasing for most natural resources, some people do
not want to see resources from public lands used for commodity purposes. The increasing
value placed on the non-commodity benefits provided by NFS lands (such as recreation,
ecosystem services, scenic quality, and wildlife habitat) are viewed by some as more
important than commaodity uses, which are often viewed as being harmful to other forest
and rangeland values. Thisview is often strongly held for roadless areas. However, if
resources are not obtained from NFS lands, they will be obtained from other ownerships
in the United States or in other countries, since demand for these products continues to
increase. If commodity production continues to decline on NFS lands, there will be
displacement effects on non-NFS lands. These effects are addressed in the Timber
Harvest and Energy and Non-energy Minerals sections of the Social and Economic
Factors section.
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Figure 3-7. Geographic distribution of land development in the United States between 1982 and 1997.
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The demographic changes described earlier will affect demands on resources on NFS
lands. For example, the growing percentage of senior citizens will likely demand
developed recreational opportunities, amenities, and services associated with roads
(Ewert 1999). Also, the growth in the population of ethnic minoritieswill likely result in
increased demands for the kinds of uses preferred by them, such as the harvest of non-
timber forest products, subsistence hunting and fishing, and developed recreation
(Cinnamon and others 1999; USDA Forest Service 2000e).

Population growth and the spatial distribution of the United States population are
important variables that will affect the use and management of roadless areas. The
Northeastern and Southeastern United States (Figure 3-5) have a high population density,
asmall amount of public land, and only about 2% of the inventoried roadless areas.
These regions are also experiencing the highest rate of land conversion from rural to
urban uses in the United States. As aresult, one can expect high demand for the variety
of benefits provided by roadless areas in the East, which are not readily availablein
alternate locations. Conversely, the Western States (including Alaska) have arelatively
low population density (with the exception of California), a high percentage of public
land, and 96.4% of the inventoried roadless areas. The supply of roadless areasin the
West is high relative to the demand for the benefits they provide.

Urban population growth means that demand for recreation in forested areas close to
citieswill beincreasing at the same time that land conversion adjacent to citiesis
increasing. Time and money are the two most limiting factors to outdoor recreation
participation (Cordell and others 1999b). Because local forests are close, accessible, and
low cost, urban forests will see increasing use (Ewert 1999). The result islikely to be
increasing pressure for both developed and primitive recreationa opportunities on NFS
lands close to urban areas.

Because the United States population is largely urban, urban values regarding forest use
and management often predominate. Specifically, urban dwellerstend to prefer
management of Federal lands for ecological, recreational, and spiritual and aesthetic
values, rather than for the uses that are valued by rural people who engage in commodity
production (i.e., logging, grazing, and mining) (Vaske and Donnelly 1999; Ewert 1999).
In rapidly growing rural areas, the immigration of exurbanites that bring urban
environmental values with them islikely to cause tension with historic residents that
depend on extractive industries for employment.

The expansion of urban areas into adjacent forested lands, combined with migration to
rural areas containing NFS lands, leads to the spread of development around NFS
boundaries. Increasing development at the wildland-urban interface can lead to high
levels of congestion and high natural resource impacts on and around NFS lands (Ewert
1993). It aso creates challenges for fire management, including increased risk of fires,
increased threats to people and damage to structures, and growing challenges for fire
protection (Chase 1993). People living at the wildland-urban interface also tend to value
preservation and recreation as forest management priorities. High recreation impacts on
NFS lands are particularly evident in this zone. As population numbersincrease at the
wildland-urban interface, there will be increasing demands on an increasingly limited and
impacted resource.
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Balancing Demands

One of the central questions that frame the debate over roadless area management is how
commodity and non-commodity uses of these lands should be balanced. Since the earliest
days of land management, the Forest Service has managed NFS |ands according to the
principle of multiple use. However, this management approach was not codified into law
until 1960, with the passage of the Multiple-Use Sustained-Yield Act (Public Law 104-
333). This Act specified that the national forests should be managed for a variety of
purposes, including outdoor recreation, range, timber, watershed, and fish and wildlife
(16 U.S.C. 528). Under the Act, the Forest Service was to manage resources to best meet
the needs of the American public, with flexibility to respond to changing needs and
conditions (Snow 1997).

The balance of multiple uses and the emphasis on commodity versus non-commodity
uses on NFS lands has shifted over time in response to changing public values. There has
been an evolution in the public’s conception of the purpose of national forestsin America
over the last century. Whereas many people once valued national forests primarily as
sources of commaodities, such as timber, minerals, water, and rangeland, the majority now
values them for their recreational, ecological, and scenic values (Hays 1998; Shands
1988).

Commodities produced from NFS lands provide benefits to society in a variety of
products. These include lumber, minerals, beef, gasoline, heating oil, herbs, decorative
boughs, and other greens. NFS lands also provide avariety of nhon-commodity benefits to
society. Ecosystem services, recreation opportunities, and biodiversity protection are
examples. While individuals recognize and enjoy arange of values associated with NFS
lands, there is often disagreement over how the various uses should be managed.

Some people believe that commodity production is appropriate on NFS lands, and that it
isnot detrimental to protecting the non-commodity values associated with these lands.
Many of these people appreciate both the commodity and non-commaodity values of NFS
lands. They recognize humans as users of the land, trying to make use of natural
resources on a sustained yield basis to meet their needs (Grumbine 1999). They view
NFS lands as providing goods and services for people.

Commodity use was embodied in the “wise use” conservation vision espoused by Gifford
Pinchot, founder of the Forest Service. Pinchot emphasized three principles of
conservation: development (the use of natural resources for the benefit of people),
prevention of waste, and the conviction that natural resources should be devel oped and
conserved for the benefit of the greatest number of people (Cawley 1993). Pinchot
believed that this conservation philosophy would bring about economic prosperity. The
concept of sustained yield accompanies the commodity use orientation: maximize the
stream of outputs of renewable resources to the extent possible, without compromising
long-term resource productivity (Kennedy and others 1998). The belief that resources
should be protected for future generations accompanies the sustained yield management
philosophy.
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Non-commodity values can be grouped into three general categories, following Bengston
and others (1999): recreation values, ecological values, and spiritual and aesthetic values.
Recreation values are associated with developed and primitive, motorized and non-
motorized uses of the natural forests and grasslands. People who hold these values
appreciate the recreational and tourism opportunities that NFS lands provide, and their
associated social and personal benefits. People who hold ecological vaues view NFS
lands as valuabl e because of the life-supporting environmental functions and services
they provide. Spiritual and aesthetic values toward forests include the belief that NFS
lands have intrinsic value, and aright to exist; that current generations have an obligation
to pass on healthy wild lands to future generations; that forests have heritage and cultural
values; that forests are sacred; that forests have spiritual value; and that they have scenic
and aesthetic values. People also have personal emotional attachments to NFS lands, and
value them for this reason (Bengston and others 1999). Most people share amix of values
and perspectives and do not fall into any one category. Again, many people believe that
both commaodity and non-commaodity values can be accommodated on NFS lands. Others,
however, view them as being mutually exclusive.

Research, polls, and surveys indicate that the American public cares about ecologically
sound management of NFS lands and in general supports multiple-use management of
these lands. Most studies indicate that the majority of the American public placesa
higher priority on non-commaodity uses than on commaodity uses of public lands.
Nevertheless, commodity uses are an important component of public land management to
many members of the public.*

In 1994, arandom sample of the American public was questioned about their views
concerning NFS lands management (Hammond 1994). This poll found that the over-
riding concern of the public was that the Forest Service maintains healthy public forests
and grasslands. The public also felt strongly that creating recreation opportunities on NFS
lands was important, and that the Federal government should balance the wilderness and
recreation uses of public land with logging, mining, and grazing. Respondents thought
the Forest Service should increase regulation of commercial uses, and ensure that the
long-term health of the forests is not sacrificed for short-term natural resource demands.
They also believed that the consumer needs of the American public should not be
satisfied at the expense of forest and grassland health. There was low support for the
statement that natural resources on NFS lands should be made available for commodity
production.

In 1991, Cramer and others (1993) conducted a survey of Forest Service line officers
(forest supervisors and district rangers) that asked them to rank what they thought the
priorities of the public were regarding the multiple-use management of NFS lands. Line
officers perceived the public’s priorities as follows, on a scale of 1 to 10 (with 10 being
the highest priority): recreation - 9, wildlife habitat - 8.7, water - 7.6, timber - 4.8,
grazing - 2.8.

“The limitations of poll and survey data are discussed in the Socioeconomic Specialist Report.
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Bengston and others (1999) have used content analysis of the news mediato examine
how frequently different forest values are expressed in news stories. This method hasbeen
shown to produce results very similar to attitude surveys and opinion polls. These
researchers found that during the 5-year period 1992 through 1996, non-commodity
benefits and values of forests were expressed in news media stories 68% of the time
nationwide, and commaodity values were expressed 32% of the time. Of the non-
commodity values, recreation benefits and values of forests were expressed most
frequently, and increased in frequency over time from about 30% to 42%. Ecological
benefits accounted for about 22% of the total and showed no trend over time. Spiritual
and aesthetic forest values were expressed in news stores least often (about 10% of the
time), increasing only slightly over time. Commaodity values declined in frequency from
about 38% to 23% during the 5-year period.

A socia assessment conducted by the Forest Service for the Ozark-Ouachita Highlands in
Missouri, Oklahoma, and Arkansas summarizes the findings of opinion surveys regarding
public attitudes, values, and opinions towards land and resource management in that
region (USDA Forest Service 1999s). The assessment found that most people believe
forests should be managed for multiple uses, and to provide arange of goods, services,
experiences, and values. They also believe that forest benefits should not come at the
expense of long-term forest health and environmental quality. Some surveys found that
40% to 50% of respondents did not support timber cutting for commodity purposes on
public lands. Timber harvest on public land for stewar dship purposes, or with
environmental protection measures accompanying it, was supported by as many as 70%
of the respondentsin other surveys. A study from Missouri found however that 40% to
50% of the population might be opposed to logging, regardliess of how or where it occurs
(USDA Forest Service 1999s).

A survey of environmental attitudes toward forests that administered to residents of the
Southern Appalachian region as part of a Forest Service-sponsored social assessment
found that 72.1% of those surveyed believed that there should be no more timber
harvesting on national forests (Southern Appal achian Man and the Biosphere 1996b).
Furthermore, 72.5% of the respondents believed that land that provides critical habitat for
plant and animal species should not be devel oped. Finaly, 68.6% of the population
believed that more land that is public should be set-aside as Wilderness.

In the Pacific Northwest, a study of forest values among the Oregon public found that the
majority of people did not believe that Federal forests should be used primarily for the
production of timber and wood products, or products that are useful to humans (Steel and
others 1994). Research from this region reported in USDA Forest Service and others
(1993) indicated a consistent pattern of support for environmentally oriented management
policies, and a consistent lack of majority support for commodity-based policies.
However, people from this region are also concerned about protecting forest-dependent
communities. An overview of surveys on environmental values conducted in the Western
States indicated that most people in the West care about environmental protection and
commodity production, in addition to developed recreational use on public lands, and
believe that these uses can co-exist; they support multiple use (Nie 1999).
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These studies indicate that there is awide range of opinion on NFS land management,
although the multiple-use concept is generally supported. Some individuals believe that
commodity production is inappropriate on Federal landsin general, or in roadless areas
specifically; others believe that management of NFS lands has over-emphasized non-
commodity values. This chapter provides the relevant ecological, social, and economic
information necessary for evaluating an analyzing the potential effects of protecting
roadless areas of NFS lands.

Active and Passive Forest Management

Another question that is central to the debate over roadless area management is that of
whether roadless areas should be managed at all. Road construction provides access to
NFS lands so that management activities to promote protection of forest hedth, fire
prevention, habitat improvement, and ecosystem restoration can be carried out.
Stewardship timber harvest might be an integral component of these strategies.

Some members of the public believe that the Forest Service should take a passive
approach to land management; in other words, it should let nature manage itself, and not
intervene. They believe that nature knows best. Some believe that even if “natural” and
more sustainable conditions can be achieved through the active management of a
disturbed forest in the short term, the forest will get to its natural condition on its own
over the long term. People of this opinion believe that society should take the long view
in this regard, and think beyond the human life span as their period of reference. People
who support the passive management approach are likely to support a prohibition on
road construction and timber harvest in roadless areas.

The passive management view isrooted in abelief that undisturbed nature is good.
Historically, many ecologists believed that undisturbed nature would achieve balance,
constancy, and stability and, that human beings interfere with and destroy this balance of
nature (Botkin 1990). Today, most ecologists accept the view that nature is dynamic and
changing. However, those who favor passive management assume that even if
undisturbed nature changes, it will change for the best, achieving its natural and best state
onitsown. If natureis disturbed, it will return to a condition that represents its natural
and ecologically desirable state once the disturbance is removed. Nature functions
perfectly well without human intervention. This view requires that people have no
preconceived notions about what they want nature to look like, and that they be willing to
accept the outcome of passive management, no matter what happens (Botkin 1990).

Other members of the public believe that the Forest Service should actively manage NFS
lands to maximize environmental health, and to promote the most desirable conditions of
these lands. For example, some people argue that NFS lands are not in a natural state due
to acentury of aggressive fire suppression. The result isforests that are unnaturally
dense, have a disproportionate number of small trees, and are insect and disease prone.
Many of these people believe that roads are needed for conducting management activities
and that sufficient scientific knowledge exists to achieve the intended management
outcomes. They are concerned that a prohibition on road construction or timber harvest in
roadless areas would make it impossible to undertake beneficial management activities,
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and are opposed to national level prohibitions on road construction and timber harvest for
this reason.

The active management view isrooted in the belief that management might be necessary
to achieve the outcomes we want (Botkin 1990). Tinkering with nature might enable us to
improve upon it, or to return it to its natural stateif it has been disturbed. Many people
who support active management believe that there is no place on earth that is truly “wild”
or “natural”, independent of human influence, as people have been interacting with and
changing the natural environment for millennia (Cronon 1996a; Botkin 1990). Therefore,
active management is consistent with a human history of influence over environmental
conditions. People should take an active role in conservation. Furthermore, resource
harvest for utilitarian purposes might serve the interest of conservation, and the goals of
resource utilization and conservation might be met through one active management
approach. Active management requires that people develop avision of what state they
want nature to be in, adesired future condition, that serves as their management goal
(Botkin 1990).

The Forest Service has stated that its goals for roadless area management are to protect
and enhance the characteristics of these areas, which are listed at the beginning of
Chapter 3. The Forest Service recognizes that some management activity may be needed
to achieve the most desirable ecological conditions in roadless areas. However,
management activities can be achieved in the absence of roads.

One common goal of land management is to achieve environmental conditions that are
“natural” and/or desirable to human beings. The question of what is natural and what is
desirable is complex, provokes disagreement, and determines the goals of either an active
or a passive management approach. Nature is always culturally constructed in this regard
(Cronon 1996b). People must choose the kind of environment they want, which might be
one that has been altered through management (Botkin 1990). One poll conducted for the
Forest Service found that 75% of the respondents believed that human intervention is
necessary to maintain the health of public lands (Hammond 1994).

Whether nature should be actively or passively managed is not necessarily an either/or
guestion. For some areas, active management might be most appropriate; for others, a
passive approach might be most desirable. When active management is favored, there are
many tools to achieve it, and many do not require road construction, though costs might
increase without it. Clearly, people have different views about what kind of natural
environment they want to see maintained on public lands. These views shape their
opinion of what management approach to take towards roadless areas, which in turn has
implications for whether or not they support a prohibition on road construction and/or
timber harvest in these areas.
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Effects of the Prohibition Alternatives

National Forest System Roads

The following discussion should help readers understand NFS roads, and how they relate
to the physical, biological, social, and economic factors discussed in later sections.

Affected Environment

The Forest Service maintains and administers approximately 386,000 miles of roads on
NFS lands. In the Eastern United States, the Weeks Act of 1911 (Public Law 61-435)
allowed the Forest Service to purchase lands to protect the headwaters of navigable
streams, and the Clark-McNary Act of 1924 permitted the Agency to purchase all types
of forestlands. Many roads already existed on the lands purchased by the Forest Service
in the East. Roads also existed on lands reserved as national forests in the 19™ and early
20" Century in the West.

Before World War 11, roads were constructed on NFS lands primarily for fire and
conservation activities. From 1944 until the mid to late 1980s, the majority of the roads
on NFS lands were constructed to support timber harvest activities. Figure 3-8 shows that
in 1944, the Forest Service estimated there were 100,000 miles of roads under its
jurisdiction and that there has been a steady increase in road miles since that time.
Through the 1990s, the net increase in road milesis largely due to inventorying and
classifying existing NFS roads.
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Figure 3-8. Miles of forest roads constructed from 1944 to the late 1990s.
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Today, NFS roads serve awide variety of forest users and join with County, State, and
national highways to connect rural communities and urban centers with NFS lands.
Recreation is the single largest use or activity supported by the NFS roads, accounting for
approximately 90% of the daily traffic. Administrative use (9%) and commercial use
(1%) make up the balance. Eighty percent of recreation use occurs on 20% of NFS roads,
primarily those roads maintained for passenger cars (Coghlan and Sowa 1998).

Road Maintenance — NFS roads are maintained to accommodate |ow-clearance passenger
cars and high-clearance vehicles such as sport-utility vehicles, pickups, and jeeps (Figure
3-9). About 76,000 miles, or 20%, of NFS roads are maintained for low-clearance
passenger cars. Another 223,000 miles, or 57%, of NFS roads are designed and
maintained for high-clearance vehicles. The remaining 87,000 miles, or 23%, are single-
use roads (for example, fire access) that are generally closed after their initial use and
kept closed between uses (USDA Forest Service 1999h).

The construction or reconstruction of NFS roadsistypically paid for by the use that most
benefits from the initial access. Examplesinclude timber harvest by timber purchasers,
mining operations by mining claimants, and special use permit access by permittees.
However, some roads are built using congressionally appropriated dollars such as roads
for recreation, administrative access, and ecosystem restoration. The Forest Serviceis
responsible for planning, design, and construction oversight and often retains long-term
jurisdiction, including maintenance and operational responsibilities, for roads constructed
on NFS lands. Each new mile of road competes for limited road maintenance funding.
Annual maintenance on new roads costs, on average, approximately $1,500 per mile. In
fiscal year 2000, the Forest Service received less than 20% of the estimated funding
needed to maintain its existing road infrastructure (USDA Forest Service1999h).

Sixty-nine percent of the Agency’ s road maintenance activities are focused on resource
protection and public health and safety considerations. Mission related activities account
for the other 31% and include general and administrative access, non-safety maintenance
for user comfort, and ease of travel (Figure 3-10). A 1998 survey of road maintenance
and capital improvement needs within the Forest Service showed an annual maintenance
budget requirement of $568 million and a combined capital improvement and deferred
maintenance backlog of $8.4 billion. The deferred maintenance backlog alone was $5.5
billion or 66% of the total backlog. Figure 3-10 illustrates that 48% of the annual road
maintenance costs, $272 million per year, is associated with resource protection
activities. The total fiscal year 2000 road maintenance budget of $111 million, (an $11
million increase over fiscal year1999) will meet |ess than 20% of the Agency’ s annual
needs and less that 50% of identified critical needs. Each year’ s unmet maintenance
increases the backlog as roads deteriorate and the cost of repairs continues to rise.

Following a period of sustained decline, NFS road-maintenance budgets have increased
approximately 5% to 10% per year for the past four fiscal years (beginning in fiscal year
1998). Although thistrend is expected to continue, the budget still falls short of identified
annual needs.
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Passenger
Car
20%

Closed
23%

Maintenance Level Miles
Passenger Cars
High (Maintenance Level 3,4,5) 76,000
Clearance High Clearance
57% (Maintenance Level 2) 223,000
Closed
(Maintenance Level 1) 87,000
Total 386,000
Figure 3-9. Types of vehicle use on National Forest System roads.
(USDA Forest Service 1999h)
Forest
Service
Mission
31% Resource
Protection
48%
Public
Health and Annual Maintenance | Millions of
S;‘I;ty Requirements Dollars
0 .
Resource Protection $272
Public Health and Safety $119
Forest Service Mission $177
Total $568

Figure 3-10. Annual road maintenance costs.

(USDA 1999h)

Annua maintenance needs along with capital improvement and deferred maintenance
figures for roads come from the Agency’ s March 1999 report to Congress, titled

“ Supporting Documentation on Maintenance and Improvement Needs.” As stated in the
report, estimates of needs were based on a*“random field sampling of at least 2% of each
national forest’s and grassland’ sroads.” In fiscal year 1999, the Forest Service began a 5-
year initiative to inventory and conduct condition surveys on its 386,000 miles of roads.
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Results from the first year of the initiative indicate that the annual maintenance and
deferred maintenance estimates from the March 1999 report are low and will increase as
better datais collected and validated. The Forest Service al so receives benefits from
commercia use of itsroads. A provision of the 1964 Roads and Trails Act, allows road
use agreements, timber sale contracts, special use permits, mineral leases, and other
cooperative agreements to accomplish road reconstruction and maintenance, or funds
may be collected for maintenance. Although the amount of reconstruction and
maintenance is commensurate with the commercial use, other users may benefit. For
example, in 1991, timber purchasers reconstructed 2,736 miles of roads with a value of
34 million dollars, and an estimated 20 million dollars worth of road maintenance was
accomplished using collections from commercia users, or was accomplished by the users
themselves. Thistotal contribution by commercia users of 54 million dollars compares to
an appropriated road budget in 1991 of 264 million dollars, which is a benefit equivalent
to 20.4% of the appropriated road budget. In 1998, commercial users contributed
approximately $41 million to an appropriated road budget of $200 million, a benefit
equal to 20.5% (USDA Forest Service 19990).

Definitions and their use was a common topic in the public comment on the DEIS. The
FEIS uses the following definitions.

Road — A motor vehicle travelway more than 50 inches wide, unless designated and
managed as atrail. A road might be classified, unclassified, or temporary.

Classified roads — Roads wholly or partly within or adjacent to National Forest
System lands that are determined to be needed for motor vehicle access, such as
State roads, County roads, privately owned roads, National Forest System
Transportation System roads, and roads authorized by the Forest Service that are
intended for long-term use.

Unclassified roads — Roads on National Forest System lands that are not
managed as part of the National Forest System Transportation System, such as
unplanned roads, abondoned travelways, and off-road vehicle tracks, which have
not been designated and managed as atrail, and are not under permit or other
authorization.

Temporary roads— Roads authorized by contract, permit, lease, or emergency
operation, not intended to be a part of the National Forest System Transportation
System and are not necessary for long-term resource management.

Table 3-5 shows that there are approximately 77,073 miles of roads on NFS lands that are
not under Forest Service jurisdiction. These roads are under the jurisdiction of public
road agencies (State, Counties), or private parties (adjacent private landowners, mining
claimants). The Forest Service also estimates that there are 60,445 miles of unclassified
roads on NFS lands.
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Table 3-5. Miles of existing National Forest System roads by Forest Service region (R).

Existing
classified
roads Total

R1

R2

R3

R4 R5 R6

R8 R9

R10

Public
roads on 54,659
NFS lands

Private

roads on 22414
NFS lands

National

Forest 385,572
System

roads

Total

existing 462,645
classified

roads

Total

estimated 60,445
unclassified

roads

6,750

5,280

53,170

65,200

2,160

8,050

5,410

31,134

44,594

14,400

1,540

210

54,279

56,029

3,990

4,350 2,790 5,720

1,670 1,650 2,470

37,863 44,529 93,235

43,883 48,969 101,425

11,700 7,560 4,450

8,690 16,500

369 5,270

36,849 30,894

45,908 52,664

25 15,000

269

85

3,619

3,973

1,160

While the Forest Service manages approximately 9,400 miles of paved roads, the
majority of NFS roads maintained for passenger cars have gravel surfaces. Of the roads
maintained for high-clearance vehicles, about 190,000 miles are surfaced with native, on-
site materias. Figure 3-11 displays the percentages of these road surfaces relative to the

NFS roads that are open for public use. Many national forest visitors travel single lane,

gravel-surfaced roads that are maintained for |low-clearance passenger vehicles. Figure 3-
12 shows atypical passenger car road on NFS land.

Gravel
25%

Native Material
(Dirt)
72%

3%

Paved

Road Surface Type Miles
Paved 9,400
Gravel 70,000
Native Material (Dirt) 219,600

Total 2 299,000

a Does not include roads closed to public use.

Figure 3-11. Types of road surfaces on roads that are open to public use on National Forest System

lands.

(USDA Forest Service 1999h)
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Figure 3-12. Typical National Forest System gravel road.

(Forest Service Engineering Files 1999)

Road Construction and Decommissioning — Over the past decade, NFS road construction
has declined by 85%, from a high of 1,315 milesin 1991 to alow of 192 milesin 1999.
The majority of these roads were built to support timber harvest. During the same period,
about 2,660 miles of road were decommissioned each year (USDA Forest Service
19990).

Roads are added to NFS lands when the Forest Service: 1) constructs new roads;

2) acquires new lands through purchase or land exchanges, which often contain roads,

3) identifies unclassified roads that are permanently needed and classifies them. For
example, in 1999, the Forest Service constructed 192 miles of roads, decommissioned
1,842 miles, and classified 3,738 miles of previously unclassified roads. Thisresulted in a
net increase of 2,088 miles of NFS roads (USDA Forest Service 1999v).

Beginning in the early 1990s, many planning decisions, such as those associated with the
Northwest Forest Plan, identified the need to enhance watershed health. Because of
planning efforts and national regulatory and policy changes such as the Clean Water
Action Plan, the Forest Service increased efforts to decommission roads when they were
no longer needed and as funding allowed. In fiscal year 2001, the Forest Service has a
goal of decommissioning 3,000 miles of NFS roads.
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Road decommissioning involves using various levels of treatments to restore unneeded
roads to amore natural state, to mitigate environmental damage and restore hydrologic
function. Treatment options might include blocking the entrance, water barring, removing
culverts, reestablishing drainage ways, removing unstable fills, pulling back road
shoulders, restoring natural contours and slopes, or other methods designed to meet
specific conditions and objectives associated with the unneeded road. It includes
conversion of aroad to adesignated trail. The cost of decommissioning varies with the
treatment and local conditions, from afew hundred dollars per mile up to $50,000 or
more per mile. The average rangeis typically $5,000 to $10,000 per mile.

The rate of NFS road construction will likely have a continued downward trend of about
5% to 10% per year in the coming decade. Nationwide, road decommissioning will
probably increase as funding allows (USDA Forest Service 19990). The combined
cumulative effects section later in this chapter addresses future trends in more detail.
Figure 3-13 shows the trends for NFS road construction, reconstruction, and
decommissioning over the last decade.

The Forest Service constructs, reconstructs, and maintains roads on NFS lands to provide
needed access for implementing land management plan goals and objectives. Asthese
objectives and goals change, road management objectives also change. It is through road
management objectives (FSM 7700) that design standards, maintenance levels, and traffic
management requirements, such as seasonal closures are established. Asland
management goals and objectives change, so do the need for new access and the
objectives for managing existing access.
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Figure 3-13. Trends in road construction, reconstruction, and decommissioning for National Forest
System roads.

(USDA Forest Service 1999h)
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On January 28, 1998, in an Advance Notice of Proposed Rulemaking (ANPR) (63 FR
4350), the Forest Service announced its intent to revise regul ations concerning
management of NFS roads. Simultaneously, the Forest Service published an Interim
Roads Rule (36 CFR Part 212) to temporarily suspend permanent and temporary road
construction and reconstruction in certain unr oaded ar eas of NFS lands. The purpose of
the Interim Roads Rule was to take a“time out” for 18 months while the Forest Service
developed a new long-term road management policy and new analytical toolsto provide
amore ecological approach to analyzing existing and future road needs. In August 1999,
the “Roads Analysis. Informing Decisions about Managing the National Forest
Transportation System” was made available to Forest Service managers to use when
making road management decisions.

The proposed Roads Policy requires that the findings and recommendations of a science-
based roads analysis be considered when doing land management and project planning.
Road management objectives are developed during land management and project level
planning and these decision-making processes can be informed by a science-based roads
anaysis.

Management of existing NFS roads will be governed by the Roads Policy, when adopted
asfinal (36 CFR 212 and FSM 7700) and within the framework established in the
Planning Regulations at 36CFR219 and FSM 1920. A discussion of the combined
cumulative effects of these and other Forest Service planning and policy initiativesis
contained later in this chapter. The combined effects of the alternatives along with other
Forest Service policy initiatives was often mentioned as an issue in the public comment
on the DEIS.

Classified roads in genera are those NFS roads that are needed to meet the goals and
objectives established in land management plans that require permanent, long-term
access. Classified roads also include those public roads that provide primary access into
and through NFS lands and those privately owned roads that access private lands within
and adjacent to NFS lands. Classified roads, with the exception of private roads, are those
roads to which State traffic regulations generally apply and are designed and maintained
for “highway legal” motor vehicles though use by other classes of recreationa vehicles
might be allowed. Classified roads may not be inventoried and mapped by the Forest
Service, and they might not be maintained at the level specified by road management
objectives. The proposed Roads Policy requires inventorying and mapping of all roads on
NFS lands.

Temporary roads are authorized under contracts and permits, such as timber sale
contracts, special use permits, oil and gas exploration permits, facility construction
contracts, or they may be constructed by the Forest Service for administrative access.
These roads are needed for a short time to meet a one-time access need, usually for 1 and
not more than 10 years. The Forest and Rangeland Renewable Resources Planning Act of
1974 (as amended) generally requires temporary roads be closed and revegetated within
10 years. In general, the Forest Service decommissions temporary roads within one year
after the need for access has terminated.
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Unclassified roads are those roads that exist on NFS lands without the Agency’s
authorization. They include remnants of historic uses, such as old logging and mining
roads, user-created roads due to repeated travel by recreational vehicles off designated
roads and trails, and old temporary roads that were not decommissioned. The Roads
Policy proposes areview of unclassified roadsto determine if they are needed asaroad, a
trail or need to be decommissioned. It is likely that some unclassified roads will continue
to be created in the future though less frequently than in the past due to the Roads Policy
and other policy changes.

The proposed Roads Policy would also establish definitions for road construction, road
reconstruction, road decommissioning, and road maintenance. These definitions can be
found in the glossary. Road decommissioning is discussed above and the definitions for
construction, reconstruction, and maintenance are discussed in the alternative effects
sections below.

Roads can have both beneficial and negative effects. On the benefit side, roads provide
access for multiple uses such as timber harvest, grazing, mining, fire suppression, forest
management, ecosystem restoration, research, monitoring, recreation, subsistence uses,
emergency rescue, and to meet other access needs. Roads provide access to private lands
within and adjacent to NFS lands, and roads can have historic and cultural value. Non-
access related benefits include providing edge habitat and firebreaks. Properly
constructed or reconstructed roads can mitigate negative effects of past roading on water
guality and riparian habitats.

Roads may have undesired and negative effects on hydrology, geomorphic features such
as debris dlides, sedimentation, a source of human-caused fired, habitat fragmentation,
predation, road kill, invasion by exotic species, dispersal of pathogens, some recreational
experiences, water quality and chemical contamination, soil productivity and biodiversity
(USDA Forest Service 2000h).

All management activities associated with NFS roads are required to comply with
relevant State and Federal statutes such as the Clean Water Act, NEPA, and Endangered
Species Act (ESA). In addition, it isthe Agency’s policy to use the best available
scientific information and best management practices’ for planning, designing,
constructing, and maintaining roads regardless of where the road is located.
Implementation of these policies can minimize, but not eliminate, some of these adverse
environmental effects. Within the context of the alternatives, specific effects of road
construction and reconstruction on individual resources are discussed later in this chapter.
A key underlying assumption to all effect analyses are that road impacts are proportional
to the miles of construction and reconstruction. Therefore, it isimportant that differences
in road construction and reconstruction between alternatives are discussed.

*Compliance rates for implementing best management practices are between 85% and 98%, with rates increasing over
time as awareness and training programs take effect (Stuart 1996, State of Oregon 1999, State of Montana 1998).
Results vary between States and ownerships, with Federal lands and large forest industries showing the highest
compliance, while small non-industrial landowners with little access to professional forestry assistance fall behind. A
recent report from Oregon found overall compliance rates of 98% to 99% across all ownership classes (State of Oregon
1999), while a study in Maine reported only 34% of best management practices with compliance rates grater than 80%
(University of Maine 1996).
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The criteria used during RARE | and Il allowed the presence of some roadsin areas that
were inventoried for Wilderness consideration (USDA Forest Service 1992). Subsequent
roadless area inventories used the same criteria. Today, approximately 9,660 miles of
roads currently exist on 5% of the land areain inventoried roadless areas. Some of these
roads pre-date the inventories, while others have been constructed where land
management plans have allowed development in inventoried roadless areas.

Alternative 1 — No Action

An estimated 1,160 miles of classified and temporary roads (including public roads not
under Forest Service jurisdiction and private roads) are planned to be constructed or
reconstructed in inventoried roadless areas over the years 2000 to 2004. Table 3-6 shows
the miles of classified and temporary road construction and reconstruction in inventoried
roadless areas, required to support the timber offer volume projected over the same
years. The estimated percentage of the classified roads that would be closed after planned
useis aso displayed. Forty-two percent of the planned timber-related roads are single-
purpose roads closed to traffic between uses or are short-term roads that would be decom-
missioned. In addition, all of the planned temporary roads would be decommissioned
within 10 years after use. The Forest and Rangeland Renewabl e Resources Planning Act
of 1974, generally requires temporary roads to be closed and revegetated after use. By
closing or decommissioning roads after use, the long-term effects on the environment are
reduced. On the other hand, while temporary road construction must comply with law,
regulation, and policy, in general, temporary roads are not designed or constructed to the
same standards as classified roads and are not intended to be part of the National Forest
System Transportation System. The results can be a higher risk of environmental impacts
over the short run. The effects of the road construction and reconstruction are described
for the prohibition alternatives for each resource later in this chapter.

Table 3-6. Miles of planned timber-related road construction activities, 2000-2004.

Estimated
Estimated closures of
closures of classified

Classified Classified  Temporary Total all classified roads
Region road const road reconst road const categories roads (%)
Northern (1) 12 33 7 52 26 58
Rocky Mountain (2) 16 25 18 59 31 76
Southwestern (3) 0 0 3 3 0 0
Intermountain (4) 73 15 28 116 49 56
Pacific Southwest (5) 4 3 4 11 4 57
Pacific Northwest (6) 16 1 2 19 17 100
Southern (8) 5 16 4 25 18 86
Eastern (9) 6 6 35 47 11 92
Alaska (10) 214 0 77 291 32 15
Total 346 99 178 623 188 42
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Alternatives 2 through 4

The direct effect of implementing the national prohibitions outlined in all three
aternativesis an immediate end to 867 miles of projected road construction and
reconstruction, including temporary roads planned in inventoried roadless areas from
2000 through 2004. Long term, thisis expected to result in areduction in the Forest
Service road program of approximately 173 miles per year (based on the 5-year average
of the data collected).

Prohibiting new roads would prevent any construction activities that would result in
adding classified or temporary road miles in inventoried roadless areas. The prohibition
on reconstruction would prevent any construction activities that would result in
improving or relocating an existing road in inventoried roadless areas. In general,
improvements include expanding aroad’ s design capacity allowing it to accommodate
more traffic; changing its design function, for example, from that of alow standard single
use road to a primary access route for low clearance passenger cars. Relocation means
physically moving al or part of an existing road to a new location and includes
decommissioning the old section of road. See the Glossary for specific definitions.

Design criteria used under Alternatives 2 through 4 include exceptions to the prohibitions
on road construction and reconstruction when:

e A road isneeded to protect public health and safety in cases of imminent threat of flood,
fire, or other catastrophic event that, without intervention, would cause the loss of life or
property;

e A road isneeded pursuant to reserved or outstanding rights or as provided for by statute
or treaty; or

e Road realignment is needed to prevent irretrievable resource damage by an existing
classified road that is deemed essential for public or private access, management, or
public health and safety, and such damage cannot be corrected by maintenance;

e A road isneeded to conduct a proposed action under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) or to conduct a natural resource
restoration action under CERCLA, section 311 of the Clean Water Act, or Qil Pollution
Act.

Any roads constructed or reconstructed because of the exceptions (as noted in Chapter 2)
are subject to other laws, regulations, and policies governing these activities. In
particular, the requirements being established in the Roads Policy, including interim
requirements for inventoried roadless areas and use of the Road Analysis Process would
apply, if included in the final Roads Policy.

In general, road construction or reconstruction done under one of the above exceptions
would be the minimum needed to meet the required short-term access need, if possible,
and would be designed to minimize and mitigate impacts on an inventoried roadless
area sroadless characteristics.

Approximately 293 miles of roads planned in inventoried roadless areas (combined
construction and reconstruction 2000 through 2004) would qualify under the exceptions.
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This represents an average annual road program of about 59 miles per year in inventoried
roadless areas under the prohibition alternatives.

Table 3-7 summarizes, by Forest Service region, the planned road construction and
reconstruction not related to timber harvest. Table 3-8 shows miles of road construction
and reconstruction for various resource management purposes that would be prohibited
under Alternatives 2 through 4.

Table 3-7. Planned miles of non-timber-related road construction activities including estimates for
roads under Forest Service jurisdiction, other public roads, and private roads in inventoried
roadless areas, 2000-2004 (Alternatives 2 through 4).

Excepted® Not Excepted®
Classified Classified Temp Classified Classified Temp

road road road Sub road road road Sub

const reconst const total const reconst const total | Total
Northern (1) 64 0 8 72 14 1 0 15 87
Rocky
Mountain (2) 25 0 0 25 41 2 0 43 68
fg‘;”th""esmm 13 0 0 13 7 0 0 7 20
'(T)ermouma'” 41 19 0 60 41 52 o 93 | 153
Pacific 27 0 0o 27 31 0 0 31 58
Southwest (5)
Pacific 24 0 0o 24 9 2 1 12 | 36
Northwest (6)
Southern (8) 19 0 0 19 7 4 0 11 30
Eastern (9) 1 0 0 1 12 0 0 12 13
Alaska (10) 52 0 0 52 20 0 0 20 72
Total 266 19 8 293 182 61 1 244 537

4 Exceptions to the prohibitions as noted in this FEIS.
(USDA Forest Service 1999h; Roadless Database 2000)

The prohibitions on road construction and reconstruction in Alternatives 2 through 4 do
not restrict or limit road maintenance. All activities that are needed to meet aroad's
current road management objective would be allowed. For example, if the gravel
surfacing on the road shown in Figure 3-12 wears out, then it could be replaced. If a
bridge or culvert on that same road needs to be replaced because it is no longer safe or it
no longer meets environmental standards, then the replacement would be allowed.
However, if it were desirable to make that road two lanes, and pave it to accommodate an
increased need for access, those improvements would not be allowed because thisis
reconstruction, which is prohibited under Alternatives 2 through 4. If aroad is proposed
for reconstruction to protect an endangered run of salmon in a nearby stream and reduce
sedimentation, then that would be allowed. In general, those activities needed to maintain
aroad’s current design standard, maintenance level or traffic service level would be
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Table 3-8. Planned miles of classified and temporary roads by resource area that would be
prohibited under Alternatives 2 through 4 (2000-2004).

Timber Mineral Recreation Access Wildlife Total
Classified road 346 59 24 85 14 528
construction
Classified road 99 0 8 48 5 160
reconstruction
Temporary road 178 0 1 0 0 179
construction
Total 623 59 33 133 19 867

(Roadless Database 2000)

allowed. Maintenance activities needed to meet new environmental or safety
requirements resulting from law, regulation or policy would also be alowed.

Timber harvest contracts and other commercial activities provide a means of
accomplishing needed road reconstruction and maintenance. As arequirement of a timber
sale contract, special use permits, or other contracts, safety and environmental problems
on existing NFS roads would be corrected to the extent necessary for executing the
permit or contract. Road maintenance is performed based on the level of use by the
commercial user, or funds are collected for later maintenance by the Forest Service. This
reconstruction and maintenance provides an indirect benefit to other road users and
contributes to the accomplishment of Forest Service management objectives including
elimination of backlog maintenance and capital improvement needs. Astimber harvest is
reduced in Alternative 3 and eliminated in Alternative 4 these direct and indirect benefits
would be forgone.

Any appropriated funds for road construction or reconstruction not spent in inventoried
roadless areas because of the national prohibitions would be shifted to other high-priority
roads to meet health, safety, and environmental protection and mission needs.

Theissue of increased law enforcement costs, both to the Forest Service and to
cooperating State and local law enforcement organizations, was identified during the
scoping process and during public comment on the DEIS. No closure orders would be
issued because of the prohibitions outlined in Alternatives 2 through 4. There would be
no additional time requirements or economic burdens placed on law enforcement beyond
what already exists as aresult of current regulation at CFR 36, Part 261 — Prohibitions.

Effects of Social and Economic Mitigation on
National Forest System Roads

With the additional mitigation proposed in Chapter 2, the Secretary’ s authority to grant
rights-of-way for State highway projects (23 U.S.C. 317) is maintained. Over the 5 years
from 2000 to 2004, only one 5.5-mile State-highway relocation project is proposed in an
inventoried roadless area, on the Chugach National Forest. In most cases, other classified
roads not under Forest Service jurisdiction, public roads (County, city), and private roads
would be able to be constructed or reconstructed within existing rights-of-way or within
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rights-of-way granted under one of the exceptions. In cases where additional rights-of-
way are needed and the exceptions do not apply, then those requests would not likely be
granted.

If road construction and reconstruction for leasable mineralsis permitted, then an
additional 59 miles of road construction would be allowed during the 5 years from 2000
through 2004. This, along with the State Highway Project on the Chugach National
Forest, would increase total miles excepted from 293 to 358, which is an average of about
65 miles per year, or approximately 13 additional miles per year than under Alternatives
2 through 4.

Other Indirect and Cumulative Effects on
National Forest System Roads

It is reasonable to expect that the historic trends for developing inventoried roadless areas
established over the past 20 years will continue in this century. Currently, it is estimated
that in inventoried roadless areas where development is allowed, 8% has been roaded.
Over the next 20 years under Alternative 1, probably an additional 5% to 10% of the area
in inventoried roadless areas would be roaded. If the road program identified in data
reported for 2000 through 2004 is a predictor of future activity, then probably an
additional 3,200 miles of classified roads would be constructed by 2020. By 2040,
between 18% and 28% of the total classified inventoried roadless area acres would be
roaded with an estimated additional 6,400 miles of classified roads.

Under Alternatives 2 through 4, the rate of road construction in inventoried roadless areas
would be lower than under Alternative 1. Under Alternatives 2 through 4, by 2020 the
classified road milesin inventoried roadless will have grown by an estimated 1,160
miles, and by 2040, by an additional 1,160 miles. With the addition of an exception for
mineral leasing, the total classified road milesin inventoried roadless areas are estimated
to increase by 1,360 miles by 2020, and another 1,360 by 2040,

In 1997, there were approximately 4 million miles of public roadsin the United States
(USDT Bureau of Transportation Statistics 1999). Of these, about 3 million miles were
rural public roads (generally, County, secondary State, and Federal land management
agency roads). There are an estimated 368,000-miles of NFS roads, which represents
approximately 12% of rural public roads. There is no discernable difference between
Alternatives 2 through 4 and Alternative 1 in their effects on national rural public road
access. Alternatives 2 through 4 would have aminimal effect on rural public road access
when assessed nationaly.

Included in the analysis are discussions of the implications and consistency with the
Forest Service Strategic Plan, the Unified Federa Policy, and other related initiatives.

The initiatives being proposed by the Forest Service, when taken in combination, would
result in more informed decisions about conservation management and use of NFS lands.
The revision of the Planning Regulations sets the planning framework for considering the
road network necessary for sustainable multiple-use management. A roads analysis
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process at the land management plan level is required by the proposed Roads Policy and
will change the current policy emphasis from road development to road maintenance.
Thisanalysis, required by the proposed Roads Policy, would examine NFS roads using
public involvement and the best available science while considering effects on social,
economic, and environmental sustainability.

The forest-wide roads analysis process required by the proposed Roads Policy would al'so
be important for its influence on future road-management decisions. Decisions on
individual road construction and reconstruction projects in unroaded areas would be
informed by roads analysis as influenced by the analysis of unroaded areas required at the
time of land management plan revision. The Roads Policy outlines a consistent process
that each forest and grassland would follow to determine what roads are needed,
including unclassified roads, for the long-term management of NFS lands. Road
management decisions, made at the local level, must comply with existing laws such as
the Clean Water Act, the ESA, Highway Safety Act, and be consistent with land
management plans.

It is not possible to predict the outcome to NFS roads on individual national forests and
grasslands from decisions that will be made at the land management plan and project
level from the combined implementation of the Planning Regulations, the Roads Policy,
and the alternatives considered in this FEIS. Other initiatives, such as the Unified Federal
Policy, the draft Strategic Plan, and the Cohesive Strategy should have minimal effects
on NFS roads. Under the Cohesive Strategy, there would likely be a bias toward
maintaining and increasing access for fuel treatment in priority areas. The Unified
Federal Policy establishes watershed assessments that are expected to be combined with
the Roads Policy analysis guidelines to help identify needed and unneeded roads.
Additionally, Regiona initiatives, specifically the Interior ColumbiaBasin and Sierra
Nevada Framework projects, could also have compounding effects of reducing the miles
of classified and unclassified roads, which is consistent with the downward trends
projected in Figure 3-14. Although the alternatives in the Sierra Nevada Framework
Project DEIS do not show any decline in NFS road miles as a direct result of the
decisions to be made, the DEIS for the Interior Columbia Basin does project declines.

It is possible to estimate reasonably foreseeabl e trends describing the future amount and
condition of roads under Forest Service jurisdiction. It is anticipated that the majority of
the existing roads will continue to be needed for management since the road network has
continued to grow (Figure 3-8). The Forest Service estimates that between 260,000 miles
and 300,000 miles of NFS roads will exist after implementation of these policies.
Decisions about whether aroad is needed will be driven by the Forest Service' s ability to
meet land management plan objectives within the funding received, along with safety and
environmental protection standards. The actual amount of NFS roads closed,
decommissioned, open to public travel, the standard maintained, and the time to reach a
minimum amount of roads needed to best serve current and anticipated management
objectives and public uses is dependent on many factors including budgets,
environmental risks, capabilities of the land, and use. Management of NFS roads will
comply with applicable law, regulation, and policy.
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The two scenarios discussed below estimate different foreseeabl e future scenarios based
on projections for access needs, budget, and an assumed rate at which unneeded roads
would be identified and removed from the National Forest System Transportation
System. The space between these two scenarios represents a range of possible outcomes
(Figure 3-14).
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386,000 miles of classified roads plus 60,000 miles of unclassified roads equals 446,000 miles of roads
Status Quo: 260,000 miles of roads after 40 years
Critical Funding: 300,000 miles of roads after 20 years

Figure 3-14. Range of possible National Forest System road miles based on funding.

Scenario 1. Current Budget Levels— Under this scenario the current appropriated road
construction and maintenance budget of 200 million dollars a year would continue and
would keep pace with inflation, which reflects the current trend of a 5% to 10% increase
each year. Land management plan revisions guided by new Planning Regulations may
identify unroaded areas where road construction could be prohibited. The roads analysis
process would be completed on NFS lands and, through land management planning,
decisions would be made about which roads are needed. As budgets allow, roads would
be maintained at standards that would seek to balance the need for access with
environmental protection. Because current funding levels would not achieve all road
management objectives, it is likely that NFS roads would continue to deteriorate. Roads
would become impassable, decisions to close roads would likely increase, and the level to
which the roads are maintained would be lower than is necessary to meet al land
management plan goals and objectives. In general, Agency resources would be focused
on the 60,000 to 80,000 miles of road that carry the majority of NFS visitors, and on
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correcting negative environmental effects on the remaining NFS roads. Under this
scenario, NFS roads would reach a stable size in approximately 40 years.

Scenario 2: Critical Funding Needs Are Met — The Forest Service’s Natural Resource
Agenda sets clear priorities in accordance with the Forest Service Strategic Plan and
within the guidelines of the Government Performance and Results Act of 1993. One of
the four elements of the Forest Service Natural Resource Agendais roads, and one of the
objectives of the Roads Policy isto seek funding at alevel that will allow the Agency to
maintain the roads for NFS lands access to acceptable environmental and public safety
standards. To do this, the Agency works with Congress and other Federal agenciesto
establish sustained funding for NFS roads at a $900 million annual level.

At this funding level, which will meet critical needs, the Forest Service would be able to
move methodically to reduce its estimated 8.4 billion dollar capital improvement and
deferred maintenance backlog over the next 20 years. Roads analysis process would be
completed and NFS roads would be assessed over the next 10 years to determine which
roads are needed and which are unneeded for management. These determinations would
be made at the appropriate level through environmental analysis. In general, roads would
be maintained at standards that would accommodate the appropriate bal ance between
projected demand for access to NFS lands and environmental protection.
Decommissioning of unneeded roads would progress at an accel erated pace compared to
current trends.

Generally, no roads would be impassable due to lack of maintenance once the crucial
deferred maintenance needs are eliminated. Under this scenario, NFS roads would reach
equilibrium approximately 20 years from when the Agency starts to receive funding for
its critical needs.

Road management decisions and the Forest Service's ability to implement them will be
influenced by Agency budget levels, and the availability of Forest Service and
community resources.

Alternatives 2 through 4 would contribute to the downward trends described above
because there would be fewer roads constructed under these alternatives than under
Alternative 1. However, the difference in effects between Alternative 1 and Alternatives
2 through 4 is minimal when looking at the likely trends in access on NFS lands over the
next 20 to 40 years. Other policy changes and available funding for NFS roads are more
likely to affect downward trends discussed above.

Creation of Unroaded Areas — The combined effect of implementing the Roads Policy,
proposed Roadless Rule, and individual 1and management plans al within the planning
framework established in the Planning Regulations would likely be reductionsin road
densities and possibly the creation of unroaded areas. The prohibitions on road
construction and reconstruction proposed under Alternatives 2 through 4 would not apply
to these newly created unroaded areas.

It isimpossible to predict how many local land management plan and project level
decisions would result in road density reductions and in turn how much and where
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unroaded areas would be created or enlarged. Land management plan goals, such as
reducing road densities for big game or recreation management, eliminating failing roads
in riparian areas, or reducing fragmentation of a particular wildlife habitat, may result in
road decommissioning projects. Consultation with the U.S. Fish and Wildlife Service or
National Marine Fisheries Service during project-level planning may result in road
decommissioning to meet conservation strategy or recovery goals or to implement
measures in biological opinions. The following two examples illustrate how road
decommissioning could affect the amount of unroaded area acres.

In the first example, the land management-plan objective may be to reduce road density
(measured as miles of road per square mile). Through planning, consultation, and local
collaboration, it could be determined that the road density is too high and should be
reduced to meet resource management goals. In this case, elimination of roads, even a
large number of individual roads or miles of roads, may not create or enlarge unroaded
areas as road density is reduced and roaded access is maintained. This particular
management scenario is quite common throughout Agency-managed lands in the West.
Eliminating roads to reduce road density and not creating unroaded areasis likely to be
the most common decommissioning scenario accounting for perhaps 90% or more of
road decommissioning decisions.

The second example is the purposeful creation of unroaded acres as a by-product of
implementing land management plan objectives. For example, a watershed could have
originally been roaded to provide access for timber management activities. Under new
land management-plan direction, the same area could now be managed for other values or
under adifferent land allocation. To reduce erosion, rehabilitate drainage patterns,
increase water quality, stabilize vegetation, enhance the scenic quality, reduce landslide
potential, enhance fish and wildlife habitat, and create a more secure domestic water
supply, al roads could be decommissioned and the watershed restored to a more natural
condition. Examples of this can be found in the portions of the Pacific Northwest that are
covered by the Northwest Forest Plan where the Aquatic Conservation Strategy has
placed an emphasis on road decommissioning and watershed restoration.

Restoration of large portions of watersheds where management objectives no longer
require roaded access, while expected to remain uncommon, are likely to be more
frequent as the Forest Service manages for sustainability of forest ecosystems. The
Agency estimates that unroaded area acres are likely to increase 5% to 10% by the time
NFS roads stabilize at 260,000 milesto 300,000 miles nationally.

In both of these examplesit islesslikely that unroaded areas would be expanded in the
East due to the way these national forests were reserved, their tendency to contain more
roads not under Forest Service jurisdiction, the differences in habitat and habitat needs

for protected species and the differences in geology, hydrology, and topography.

The Planning Regulations would require the responsible official, at the time of plan
revision, to identify and evaluate the important social and ecological characteristics of
unroaded areas and inventoried roadless areas, and make a determination if they should
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receive any additional protection. This would take place in the context of the
collaboration, sustainability, and science requirements of the Planning Regulations.

The proposed Roads Policy would require that each forest and grassland undertake a
roads analysis process at the national forest level. The findings of this analysis may
inform arevision or an amendment of land management plans. The roads analysis
process would ensure local public and private collaboration in informing road
management decisions. Classified, unclassified, and temporary roads would be
inventoried, mapped and a determination made by responsible officials as to whether a
road is needed and, if so, where it would be located. The draft environmental assessment
for the Roads Policy estimated that, at a minimum, approximately 2,900 roads would be
decommissioned annually. In some cases, roads may be converted to and managed as
designated trails. It is during this assessment and decision-making process that the effects
of road decommissioning, including unroaded area creation, would be disclosed.

There would not be any additional unroaded areas created because of selecting and
implementing the alternatives analyzed in this FEIS.

Access

Because the Roadless Rule proposes to prohibit future road construction in the
inventoried roadless areas of NFS lands, it raised public concern over the question of
access to these lands. There was extensive public comment on the Notice of Intent and
the Draft Environmental Impact Statement pertaining to many different facets of the
access issue (Chapter 1, Public Review and Comment on the DEIS and Issues
Considered). People have diverse and often conflicting interests in how NFS lands are
managed. Forest and grassland roads and trails represent more than just mere travel ways
to many people. To many people, roads symbolize their personal rights and freedoms.
People may be socially or economically dependent on the access they provide. The ways
people use them are often expressions of their individual lifestyles, choices, and values.
Some people view a prohibition on road construction in inventoried roadless areas as a
foreclosure of future rights, opportunities, and freedoms.

The preceding section on NFS roads discussed road-rel ated issues from a technical
perspective. This section focuses on roads and the access they provide to NFS lands from
asocial standpoint. The following discussion summarizes existing public perceptions,
concerns, and values relating to access. It is based on public comments received during
this rulemaking process.

Affected Environment

Many comments received on the Notice of Intent and the Draft Environmental Impact
Statement expressed concern about the effects that prohibiting road construction and
reconstruction in inventoried roadless areas would have on the delivery of future goods,
services, and activities. Many people perceive that the proposed rule would close roads
and trails and cut off access to large areas of NFS lands. Often people oppose the
proposed rule for this reason, believing it would force them to discontinue activitiesin
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places they currently use, with negative social, cultural, or economic conseguences.
These activities include motorized recreation, equestrian use, hunting and fishing,
grazing, logging, mining, and harvesting non-timber forest products. Other people
support the rule because they believe it would close roads and trails, and as aresult, have
many ecological benefits, as well as benefits to people who prefer non-motorized
recreation opportunities, and who have other non-commaodity values relating to NFS
lands. These perceptions that the proposed rule would close existing access are not
correct.

There is also a perception that prohibiting road construction and other activitiesin
inventoried roadless areas would lead to future restrictions and prohibitions on other parts
of NFS lands. In addition, severa comments were received that stated that a prohibition
on road construction would deny future generations the opportunity to enjoy certain areas
of public lands. Commentators also believe that by limiting access for forest management
activities, such arestriction would lead to increased forest health and fire control
problems, and would prevent ecosystem restoration activities in roadless areas. They
believe that a prohibition on road construction could also hinder search and rescue
efforts, and limit timber harvesting options due to increased cost.

Accessis also an existing or perceived legal right to many people, some of whom believe
the Roadless Rule violates this right. Mining interests refer to the 1872 United States
Mining Law as providing them legal accessto areas not withdrawn from mineral
exploration. American Indian Tribes have treaties that may have reserved certain rights of
access for various activities. Some States have laws that provide access to private lands
by residents along surveyed section lines. Other regulations govern access to private
lands within NFS boundaries. Some people mentioned Revised Statute 2477 (Public Law
94-579) roads as having legal standing. Other people believe past government actions or
legislation, such as special designated areas, guaranteed them access to certain areas.
Commentators mentioned Wilderness Acts that had rel ease language on lands not
designated as Wilderness. Still others stated that the trails or routes they use within
certain roadless areas have historic significance and established use, and thus have legal
standing as roads. Finally, some people felt that special use permits and administrative
permits provide them with access to specific areas so that their operations can be
efficiently managed. The definition of accessisalegal question, and can vary on a case-
by-case basis.

Another concern expressed by respondents pertaining to the issue of accessisthat the
Roadless Rule discriminates against certain sub-groups of the population who, in their
view, can only experience NFS lands by road. These sub-groups include the elderly,
children, people with disabilities, persons in poor health, people who do not enjoy
walking, and people who lack the time or money to visit NFS lands on foot. These
respondents (who are not necessarily members of these sub-groups themselves) believe
the prohibition aternatives would unfairly (and perhapsillegally) limit the ability of such
peopl e to gain access to and enjoy NFS lands. Other respondents, including members of
those groups, dismiss such arguments as being purely political.
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Thereis also concern among some members of the public that the Roadless Rule would
exacerbate what they view as being a situation of unfair private roaded accessto NFS
lands by certain groups. There is a perception that private landowners, permittees, and
lessees have exclusive roaded access rights to some areas of NFS lands because they have
rights to use some roads that the public cannot. These roads are generally private roads
that cross NFS lands and provide access to private inholdings; or, that border NFS lands
and provide access to adjacent private lands. Some people view these exclusive access
rights as being unfair, and believe the Forest Service should take over or open access to
these roads, or build new roads, that would provide roaded access to the same areas by
the general public. They are concerned that a prohibition on road construction would
prevent new roads from being built in inventoried roadless areas to remedy this perceived
injustice.

While many people feel their rights of access and associated forest uses are threatened by
the Roadless Rule in the ways described above, many others support the rule precisely
because they believe it would limit roaded and motorized access to NFS lands. They
believe that limiting access, including off-highway vehicle (OHV) use, is appropriate,
citing the detrimental environmental effects of roads and OHV s, and their negative
effects on the peace and quiet of the forest. They feel that existing roads and motorized
trails provide sufficient access to large blocks of relatively unroaded areas. These
commentators aso believe that there is aready enough roaded access to NFS lands
outside of roadless areas, which is sufficient to accommodate road-related and motorized
uses.

The effects of the alternatives on access to NFS lands by specific sub-groups of the
population, and by people who engage in specific uses of these lands, are discussed in the
Social and Economic Factors section of this chapter.

Alternative 1 - No Action

Under this alternative existing access to roadless areas would be maintained. Access
related decisions would continue to be made at the local level through forest and project
land and resource management planning. Current trends for road construction,
reconstruction, and decommissioning (refer to the National Forest System Roads section)
would likely continue over the next decade. Access for the purposes of developed and
road based recreation opportunities would continue to increase; conversely, the supply
of land available for dispersed recreation (Primitive, Semi-Primitive Non-motorized,
and Semi-Primitive Motorized ROS classes, see discussion in Chapter Three,
Recreation) would continue to decrease. Future opportunities for increased roaded access
to inventoried roadless areas for resource extraction and other uses would be conserved.

Alternatives 2 through 4

The action aternatives would have essentially the same effects on access. No existing
roads or trails would be closed by the prohibitions. No new roads would be built in
inventoried roadless areas, and existing roads could not be reconstructed. Therefore, at a
minimum, the current level of roaded access to inventoried roadless areas would be
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maintained, as would all forest uses associated with existing access. If funding allows, the
deferred road maintenance backlog could be reduced, which would improve access on
existing roads through better road maintenance (see the National Forest System Roads
section).

Existing and future access to inventoried roadless areas by trail, whether motorized or
non-motorized, would not be affected by the national prohibitions. Existing road and trail
access for persons with disabilities would also not be affected by the prohibitions.

Future opportunities to expand activities in inventoried roadless areas would be
foreclosed if they required new road construction to expand. Alternatives 2, 3, and 4
would limit or discontinue access to inventoried roadless areas, respectively, for purposes
of timber harvest. New roads could be constructed, or existing roads reconstructed, to
provide access to inventoried roadless areas to allow for the exceptions listed in Chapter
2, dternatives section. These include roads needed to protect public health and safety;
roads needed pursuant to reserved or outstanding rights, or as provided for by statute or
treaty; roads needed to conduct response actions or natural resource restoration actions
under existing environmental laws; and as needed to prevent irretrievable resource
damage.

Any future limitations on existing access to inventoried roadless areas required to protect
roadless characteristics would be decided upon at the local level through forest and
project resource management and planning efforts, with public participation.

Ecological Factors

Developing and implementing ecologically sustainable policies and programs presents
many challenges for managers, scientists, and the public alike. Finding a balance between
what people want from the land and what the land is ecologically capable of providing
will likely continue to dominate the debate over NFS land management. The following
sustainability issues are discussed in this section.

Dynamic nature of ecological systems,
Significance of natural processes,

Variahility of ecological systems,

Human wants and needs, and effects of human use,
Cumul ative effects of human activities, and

Level of our knowledge of complex ecosystems.

Ecosystem health describes the condition of an ecosystem. To measure ecosystem
health, physical and biological factors, such aswater, soil, air, biodiversity, terrestrial and
aguatic habitat and species and distur bance processes, such asfire, landslides and
flooding are considered. These factors are described in the Ecological Factors section.
Together, all these factors describe the past, present, and potential future ecological
condition of inventoried roadless areas by alternative.
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The National Forest System Draft Strategic Plan (USDA Forest Service 1999f)
establishes ecosystem health as a priority goal. The Strategic Plan addresses the need to
improve and protect watershed conditions; increase the amount of habitat capable of
sustaining all native species; and reduce risks from fire, insects, disease, and nonnative
invasive species. Managers often describe the health of an ecosystem by comparing
present conditions to historical ones. The estimated historic range of variability isa
concept often used as a baseline when evaluating ecosystem health (USDA Forest
Service and USDI Bureau of Land Management 2000). Scientists and land managers
often compare the historic conditions of an ecosystem with today’ s conditions, and rate
an ecosystem'’ s health as a measure of departure from the historic conditions (historic
range of variability). For example, after many years of fire suppression, more than 24
million acres of Western national forests are outside their historical fireregimes. At
particular risk are the ponderosa pine forests in the Intermountain West, which
historically experienced frequent light understory burns. Now, after decades of fire
suppression, the buildup of live and dead vegetation has made these forests “unhealthy”
tinderboxes that are vulnerable to large stand replacing fires.

In some parts of the country, it is not possible to use the historic range of variability asa
benchmark either due to lack of information about the pre-settlement ecological
conditions or to substantial and irretrievable ecosystem changes. For example, in the
Eastern United States, much of the landscape has changed due to establishment of
nonnative invasive species. Once, large chestnut trees covered 25 to 30% of many
Eastern forests. Today, virtually all of these large trees have been eliminated by chestnut
blight and seven moth species that feed exclusively on chestnut trees (Opler 1976). In
West Virginia, more than 30% of the current plant species are nonnative and much of the
forest has been harvested severa times since European settlement. In this analysis, the
historic range of variability is used qualitatively to describe the differences between
alternatives considering the range of factors.

The ecological factors that were evaluated include:

Ecor egion representation, habitat distribution,

Size and distribution of roadless habitat,

Size and distribution of roadless habitat relative to Grizzly Bear Recovery Areas,
Nonnative invasive species introduction,

Habitat fragmentation and loss connectivity for threatened and endangered (T& E)
species other terrestrial and aguatic species,

Sediment loading,

Quantity and quality of water and air,

Landdlide,

Fire disturbance processes,

Insects and disease, and

Levels of human disturbance.

Individually these factors represent various parts of an ecosystem; together, they may
provide a more holistic picture. These factors are discussed under three broad
subheadings:. physical resources, forest health, and biological diversity.
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Generaly, the ecological benefits of protecting more inventoried roadless areas from
development and roading include:

Physical Resources
e Conserving water, soil, and air resources
e Protecting aquatic ecosystems
e Ensuring that community drinking water sources are protected
e Protecting overall watershed health

Forest Health
e May reduce the occurrence of human-caused fires
e May reduce the spread of some damaging insects and diseases

Biological Diversity

e Increasing habitat protection

e Protecting areas from additional landscape fragmentation and further 1oss of connectivity

e Maintaining and/or enhancing native plant and animal communities and reducing
opportunities for the spread of nonnative invasive species
Increasing the protection of adiversity of habitats from low to high elevations
Conserving habitat for threatened, endangered, proposed, and sensitive species (TEPS)
Providing important habitat for populations of wide ranging animals that need large areas
with low human activity levels

Physical Resources

Water, soil, and air resources have measurable characteristics that operate within
naturally variable ranges of values. Water yield, timing, and quality, soil erosion, air
guality, and other characteristics can vary widely, even in undisturbed situations. Land
management practices, such as roading, timber harvest, prescribed burning, and other
similar activities, can affect these values, and their variability. Sometimes the effects are
within natural ranges; sometimes they are not. The most common effects of road
construction and timber harvest activities on water, soil, and air resources are 10ss of
ground cover vegetation, soil erosion and compaction, loss of soil productivity, increased
potential for landslides, reduced transpiration (use of water by plants), increased water
runoff, reduced water quality, and reduced air quality. In this analysis, the specific
characteristics discussed are water quantity and timing, water quality, drinking water
source areas, channel morphology, soil loss and sedimentation, site productivity,
landslides, and air resources. Effects of fire on watersheds are discussed in the Forest
Health and Fire Ecology section.

Roads have long been recognized as the primary human-caused source of soil and water
disturbances in forested environments (Patric 1976; Egan and others 1996). Most impacts
occur during initial road construction and then gradually decrease as roadside vegetation
is reestablished and disturbed soil surfaces stabilize. Effects such as landslides persist
when aroad permanently undercuts unstable soils or landforms, or when roads are
continually disturbed by road maintenance. Periodic maintenance activities can cause
some of the impacts to briefly, but repeatedly, recur. Areas of particular concern are the
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road surface and associated drainage structures such as ditches and water crossings
(bridges, culverts, and fords). Poorly maintained roads can result in greater impacts as
surface water is diverted, culverts plug, and other road design characteristics are
compromised. Lack of maintenance commonly has detrimental effects on water, soil, and
air resources. Insufficient maintenance funding is a key reason for the lack of adequate
road maintenance (USDA Forest Service 2000h).

Temporary road construction has most of the same effects as permanent road
construction, but generally for a shorter term and for amore limited physical extent.
Long-term effects can occur if temporary roads receive extended use, and they are not
decommissioned. Generation of sediment within timber harvest unitsis most strongly
related to roading and associated facilities (skid roads and trails, log landings, etc.) that
are needed to remove logs, as opposed to tree cutting (Anderson and others 1976). Skid
roads and trails, log landings, and similar disturbances within the sale area are the main
cause of soil erosion and can contribute up to 90% of the sediment generated by timber
sale activity (Patric 1976; Swift 1988).

Until recently, poorly managed timber harvest activities have been a major source of
sediment from atimber sale area (Stone and others 1979; Martin and Hornbeck 1994).
Generally, monitoring has shown compliance rates for implementing best management
practices to be between 85% and 98%, with compliance rates increasing over time as
awareness and training programs take effect (Stuart 1996, State of Oregon 1999, State of
Montana 1998, Phillips and others 2000). Results vary between States and ownerships,
with Federal lands and large forest industry entities showing highest compliance, but
small non-industrial landowners with little access to professional forestry assistance
falling behind. A recent report from Oregon found overall compliance rates of 98% to
99% across all ownership classes (State of Oregon 1999), while a study in Maine
reported only 34% of best management practices with compliance rates grater than 80%
(State of Montana 1998, University of Maine 1996).

Although, best management practices do not completely eliminate water quality impacts,
they do reduce impacts to acceptable levels. “Best management practices may not be
completely effective, but they do provide alevel of protection that the states and the
Environmental Protection Agency judged sufficient to meet the goals of the Clean Water
Act” (Ice and others 1997). “ Audit results showed that 96 percent of the individual
practices audited were effective in protecting soil and water resources’ (State of Montana
1998). “When used, the forestry BMPswork well” (University of Maine 1996). Concern
remains in some aspects of BMP compliance, however. For example, reports from
Montana and Oregon both cited below average compliance rates with road maintenance,
road drainage, and temporary crossings (State of Montana 1998, University of Maine
1996, State of Oregon 1999). These aspects of best management practices compliance
may require additional education and compliance reviews. Although some excellent work
is under way on assessing the effectiveness of best management practices, additional
work is need isthis area (Seyedbagheri 1996).

Currently, all Forest Service permanent and temporary roads needed for timber sales are
designed and constructed using water, soil, and air best management practices that meet
or exceed those required by individual States under Environmental Protection Agency
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(EPA) direction. Current road design and management criteria incorporate the latest
knowledge and experience, resulting in fewer effects such as surface erosion, landslides,
sedimentation, and dust emissions, on water, soil, and air resources. Proper design and
construction of new roads and maintenance of existing and new roads can limit but not
eliminate these effects (USDA Forest Service 2000h).

Water Quantity and Timing
Affected Environment

Water flowing from NFS lands comprises about 14% of the total annual average water
yield in the United States. This contribution is roughly 3% in the East and 33% in the
West (Sedell and others 2000).

Roads affect the quantity and timing of stream flow by intercepting, concentrating, and
diverting runoff (Furniss and others 1991; USDA Forest Service 2000h). They can
indirectly affect annual flow volume, since they replace trees that use water. Water
otherwise used by trees would become available for runoff or entry into the soil.

Water Quantity — Most experts concur that the relative effects of individual timber
harvesting and roading activities on flooding decreases as watershed size increases. The
extraflow generated in smaller watersheds becomes less evident as it joins flows from
other watersheds and continues downstream (Anderson and others 1976; Stone and others
1979; Hewlett and Doss 1984; Thomas and Megahan 1998; Ziemer 1998; Elliot in press).
Similarly, numerous harvest units and roads in multiple sub-watersheds of alarger
watershed generally do not yield proportional increasesin floods. Additional water from
smaller units enters the main stream at different times. This action desynchronizes the
flows, moderating net flow increases.

Effects of land uses, such as timber harvest and roading, are more evident during small
and moderate storm events but are less important in large storm events (Hewlett 1982;
Bosch and Hewlett 1982). Large runoff events are generally the result of large volume or
extended periods of precipitation or snowmelt runoff that exceed the capacity of the soil
to hold additional water (Lull and Reinhart 1972; Swanston 1991). Thisistrue regardless
of land use practices.

Timber harvests can cause an increase in total annual water yield, whereas roads are
unlikely to have a similar effect, mainly because harvests tend to cover more area than
roads (USDA Forest Service 2000h). Changes in total annual water yield would most
likely be detected where there is abundant moisture to begin with, and where the soil has
less ability to absorb additional water such asin the coastal forests of California, Oregon,
Washington, and Alaska (Regions 5, 6, and 10) (Harr 1983; Kattelmann and others 1983;
Ziemer 1987). Studiesin Eastern forests indicate that at least 20% to 25% of the basal
area in agiven watershed must be removed to produce detectable increases in annual
flow (Douglass 1967; Hornbeck and others 1993).

3-46



Chapter 3 — Affected Environment and
Roadless Area Conservation FEIS Environmental Consequences

Changesin total annual water yield are generally less detectable in the drier climates of
the Interior West and Southwest where additional water is quickly used by the remaining
plants or islost through evaporation (Schmidt and Solomon 1983). Harvest levels on NFS
lands in the Southern and Eastern regions (Regions 8 and 9) are generally too small to
generate measurable change (Hornbeck and others 1993; Lull and Reinhardt 1972).
Water-yield returning to normal levelsisin direct proportion to how quickly the site
revegetates. Regrowth in the East and in humid parts of the West israpid, and flows
return to normal levelsin 6 to 10 years after harvest. Slower growth in drier parts of the
country may extend the recovery period to at least twice as long (Stone and others 1979).

Runoff Timing — Timing of water runoff (how quickly a watershed generates runoff and
the time it takes for that water to work its way downstream) can change as roads and
related drainage structures intercept, collect, and divert water. This accelerates water
delivery to the stream, more water becomes storm runoff, which increases the potential
for runoff peaks to occur earlier, be of greater magnitude, and recede more quickly than
in unroaded watersheds (Wemple and others 1996).

V egetation cover removal through timber harvest can aso change flow timing. In conifer
forests where the majority of precipitation isin the form of snowfall, such asin the
Intermountain West, openings in the forest canopy can capture more snow and deliver it
earlier during spring runoff (Leaf 1975; Troendle and King 1985; Troendle and King
1987). In rain-dominated Western conifer forests, flows from harvested areas are greater
toward the end of the summer dry period than are flows from uncut forests, but the flow
difference is minimal once soils are resaturated by fall rains (Ziemer 1998). Harvesting
hardwood forests and areas that receive the majority of precipitation from rainfall
delivers more water in the late summer or early fall. This pattern can supplement low
flows during these times and can be beneficial to fish and other aquatic organisms during
water-stress periods (Anderson and others 1976; Stone and others 1979; Swank and
others 1988; Kochenderfer and Hornbeck 1999).

Changes in water timing are most likely to occur in areas with large amounts of timber
harvest and roading since these activities have the highest potential to alter natural
hydrologic processes. Areas with greater variability in seasonal precipitation and runoff,
such as the arid and semi-arid portions of the West, would be more sensitive to changes
in flow timing than areas with more even rates of precipitation and runoff such as the
humid portions of California, Oregon, and Washington, and the Eastern United States.
Changes in the magnitude of flood peaks and seasonal low flows are more evident in
drier climates (Neary and Hornbeck 1994). The Northern, Intermountain, and Pacific
Northwest Regions, respectively (Regions 1, 4, and drier portions of 6) are most likely to
experience early runoff during any given storm, since they have relatively high planned
harvest levels and are located in drier climates. Even though the Alaskan region (Region
10) has the largest volume of scheduled timber harvest in inventoried roadless areas, its
yearlong precipitation would make any potential changes in runoff peaks or timing
difficult to detect.

The USDA publication, “Forest Service Roads: A Synthesis of Scientific Information,”
(2000h) summarizes most of the effects of roading and timber harvests on hydrologic
regimes.
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Collectively, these studies suggest that the effect of roads on basin streamflow is
generally smaller than the effect of forest cutting, primarily because the area
occupied by roads is much smaller than that occupied by harvest operations.
Generally, hydrologic recovery after road building takes much longer than after
forest harvest because roads modify physical hydrologic pathways but harvesting
principally affects evapotranspiration processes.

Alternative 1 — No Action

NFS lands data shows 1,160 miles of planned roads through 2004 for both timber harvest
(623 miles) and other activities (537 miles). Forests also plan to offer 1.1 BBF (billion
board feet) of timber during this same period. Region 10 accounts for the largest portion
of the timber offer (49%), followed by Region 4 (18%), and Regions 6 and 1 (8% each).
Region 10 also plans to build the most roads (31%), followed by Region 4 (23%), Region
1 (12%), and Region 2 (11%).

Roads and timber harvest activities would be designed and implemented to meet all
applicable best management practices and timber sale contract requirements, since
adherence to these principles isimportant to maintaining optimal water yield and timing
from the disturbed area. However, since best management practices and sale
requirements are designed for specific maximum storm/runoff events, storms or runoff
that exceed these parameters have some risk of causing on-site or downstream effects.

Average annual water yields would most likely increase where annual precipitation is
abundant (although difficult to detect), such as the coastal portions of Regions 5 and 6
and on the Tongass National Forest. Annual water-yield volumes would not be likely to
changein the drier portions of the Interior West, even where harvests will be heaviest, or
in the East, where harvest volumes and roading are modest.

Regions 1 and 4 would be the most likely to experience increasesin flood flows,
especially where harvest units or roads are located in small headwater areas and also
during small and moderate storm events in late summer.

Alternative 2

This alternative would eliminate roughly 75% of planned road construction (867 miles)
and about 73% of the planned timber offer (840 MMBF [million board feet]) in
inventoried roadless areas through the year 2004. The remaining 25% of road miles are
exempt from the prohibitions for a variety of reasons. The reduction in road miles would
reduce disturbance the most in humid areas with high stream densities that require the
most drainage structures and crossings such as the wetter parts of Regions 5 and 6 and
Regions 8, 9, and 10.

Reductions in timber offer would be dramatic in Region 10 with a 95% drop (512
MMBF), followed by Regions 4 (134 MMBF) and Region 9 (39 MMBF). Compared to
Alternative 1, flood flow changes in Regions 4 and 1 would be much less likely due to
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lowered timber harvests. Detecting changes in flood flows, especially larger flow events,
would be less likely in other parts of the country. Average annual water yields, evenin
humid parts of the country, would be closer to those found in undisturbed forests due to
the reduced timber harvest.

Alternative 3

The effects of this alternative on water quantity and timing would be similar to those
under Alternative 2. Reductionsin roading are the same, but elimination of all offered
timber, except for stewardship purposes, drops the offer levels approximately 85%, and
virtually eliminates harvests in Region 10, which has little opportunity for stewardship
harvests. Flood flows and average annual water yields would be closer to undisturbed
levels than those under Alternative 2, and would likely be at undisturbed levelsin
Region 10.

Alternative 4

Under this alternative, there would be the same drop in road construction as that under
Alternatives 2 and 3, but with elimination of timber offered for commodity and
stewardship purposes. Water quantity and timing, flood flows and average annual water
yields would be the closest to undisturbed levels under this alternative. A dlightly
increased probability of large fires could increase flood flows and change runoff timing
from burned aress.

Water Quality and
Drinking Water Source Areas

Affected Environment

Road construction and timber harvest can result in measurable reductions of water quality
by introducing sediment and nutrients, causing abnormal temperature fluctuations, and
through the indirect effects from human use. Site preparation activities (mechanical, hand
treatment, fire, etc.) following timber sales to prepare the areafor either natural or
artificial regeneration can aso have effects on water quality although the extent and
severity of these activities on NFS lands has decreased with the reduction in harvest
levels and intensity of harvests. Some pollutants are from road construction and

mai ntenance equipment, or are brought into the watershed through public road use.

Temperature — Road construction and timber harvest may cause water temperature to
change where groundwater is intercepted and brought to the surface, where the stream
channel shape iswider or shallower, or where loss of tree cover in riparian areas reduces
shading (Hornbeck and Leak 1992). Temperatures may rise sharply in exposed areas and
some of those elevated temperatures may then return to normal levels as water re-enters
shaded areas downstream or receives cool inflow from other streams or groundwater
(Pierce and others 1993). Smaller or shallower streams are generally more susceptible to
temperature fluctuations than larger or deeper streams (Chamberlin and others 1991).
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Nutrients — Roading and timber harvest may indirectly affect water quality by increasing
the release of certain nutrients from the decomposition of timber harvest byproducts
(leaves, branches, and other organic matter). Nutrients, such as nitrogen, phosphorous,
potassium, and calcium may increase in stream water following timber management
activities. Nitrogen generally shows the most abrupt changes. Tree cutting has less effect
than subsequent site preparation activities that are used to expedite regeneration
(Hornbeck and Leak 1992). Elevated nutrient levelsin streamflow usually return to
normal in 1 to 4 years (Chamberlin and others 1991).

The EPA delegates the responsibility to implement the Clean Water Act to the States and
Tribes. The Forest Service works closely with States and Tribes to assure Agency
management practices comply with their requirements. Per agreements with many States,
the Forest Serviceis the designated water-quality management agency for NFS lands.
These agreements include specific proceduresto apply if water quality problems are
discovered.

Section 303(d) of the Clean Water Act requires States to evaluate water quality in light of
State water-quality standards, report those stream segments that are impaired, and require
development of atotal maximum daily load of pollutants. Many States have identified
impaired stream segments on NFS lands, and they are working with the Forest Service to
determine how to reduce pollutant impacts and meet total maximum daily load
requirements. On NFS lands, many of the recognized impairments are from sediment,
temperature, nutrients, and similar pollutants (U.S. Environmental Protection Agency
1997).

Figure 3-15 identifies major water sheds with impaired waters that also contain
inventoried roadless areas on NFS lands. The percentage of impaired stream miles within
the watersheds is noted, but this does not imply that the impairments were the result of
activities on NFS lands within the watersheds. The impaired stream miles listed below
may come from any ownership within the watershed. Of the 533 watersheds with
impaired waters, 356 (67%) have between 1% and 10% impairment, 146 (27%) have
between 11% and 25% impairment, and 31 (6%) have larger than a 25% impairment. The
map shows watersheds with water quality concerns and provides a basis for evaluating
the likelihood of impact by implementing additional land management activities.

Drinking Water Source Areas — There are more than 2,000 major watersheds in the
United States and Puerto Rico. Of these watersheds, 914 contain some NFS lands, and
661 of those contain inventoried roadless areas. Stepping this number down farther, 354
(55%) are source areas that provide water to facilities that treat and distribute drinking
water to the public (U.S. Environmental Protection Agency 1997; Sedell and others
2000.) No data exist for Alaska, Hawaii, or Puerto Rico). About 150 of the source
watersheds in Figure 3-16 have some use restrictions, such as the watersheds that service
Santa Fe, New Mexico; Portland, Oregon; and Seattle, Washington. Most others provide
awide range of multiple uses. All watersheds that provide public drinking water will be
delineated, assessed for risks, and reported to the EPA by May 2003. Thisaction is
required by the 1996 amendments to the Safe Drinking Water Act (U.S. Environmental
Protection Agency 1997).

3-50



Environmental Consequences

Chapter 3 — Affected Environment and

Roadless Area Conservation FEIS

%Se< [l
%S ]

%01 [

paJredw) s8I\ Weals Jo o

Figure 3-15. Impaired watersheds that contain inventoried roadless areas.

(Roadless Database 2000; U.S. Environmental Protection Agency 1997)
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[ Hydrologic Units Containing
Inventoried Roadless Areas and
Surface Water Treatment Plants

Figure 3-16. Watersheds containing drinking water source areas within inventoried roadless areas
on National Forest System lands.

(Roadless Database 2000; U.S. Environmental Protection Agency 1997)
Alternative 1 — No Action

This alternative has the highest levels of timber offer and roading and therefore, has the
highest probability of changesto water quality compared to the other alternatives.
Although these ground-disturbing activities are closely monitored and use best
management practices, the highest likelihood of water quality impactsisin the less
frequent but higher volume precipitation and runoff events. In Regions 5, 6, and 10, and
the wetter parts of Regions 1 and 4, high runoff can be caused by rain-on-snow events
and large storms that sweep in off the Pacific Ocean. The harvest and roading levelsin
Regions 10, 4, and 1, and in several coastal forestsin Regions 5 and 6, are most subject to
these events and thus, have a high probability of impacting water quality.

In the drier parts of the Intermountain West and Southwest, rapid spring snowmelt runoff
and intense spring and summer thunderstorms produce the most runoff and elevated flood
peaks. High-risk seasonsin the East are infrequent rain-on-snow events in the late winter
and early spring, violent thunderstorms in the late spring to early fall, and precipitation
from tropical storms and hurricanes along the Gulf Coast and the Atlantic Seaboard. The
highest likelihood of changes to water quality occursin these key regions during periods
of high risk of erosion and runoff. Adding miles to the already under-maintained miles of
NFS roads would increase the probability of additional water quality impacts.

Road construction, reconstruction, maintenance, and timber harvest activities affect
watersheds. There is particular concern for watersheds that serve as drinking water source
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areas. Roads tend to contribute sediment, while timber harvest contributes sediment and
nutrients. Due to the high level of roading and timber harvest, the greatest likelihood of
impacts to watersheds that are drinking water sourcesisin New Hampshire (White
Mountains), Virginia, West Virginia, Georgia, Tennessee, North Carolina (Appalachian
Mountains), Oregon and Washington (Cascades), |daho, western Montana, western
Wyoming; the Sierras, and California (northern coast).

The most common concern with impaired watersin forested lands is that sediment loads,
nutrients, or temperature changes might further degrade water quality. Timber harvest
operations and roading can affect these water quality parameters, especialy during high
runoff events. Based on the planned roading and timber offer levels, the highest
likelihood of water quality impactsisin the forests of Vermont and New Hampshire,
Virginiaand West Virginia, north Georgia, Idaho and western Montana, eastern and
southwest Oregon, and coastal northern California.

Alternative 2

The elimination of about 75% of the planned roading, and the associated 73% reduction
in timber offer would have an effect on water quality, particularly in regions and areas
highlighted in Alternative 1. Lower roading and timber offer levels would reduce
concerns for increased sediment and nutrients in drinking water source watersheds.
Concerns for sediment, nutrients, and temperature in watersheds with identified impaired
water quality requiring total maximum daily loads would a so be reduced. Under this
aternative, there would be fewer new road miles needing periodic maintenance.

Alternative 3

This alternative would have the same reductionsin roading as under Alternative 2, but it
would further reduce the likelihood of logging impacts by allowing only stewardship
harvests. Even though Region 10 has little opportunity for stewardship harvest, the region
reports that 52 miles of road construction and reconstruction are tied to non-timber
activities and would likely remain open, causing some concern for water quality.
Similarly, Region 1 would offer only 20% of its planned volume but would still construct
or reconstruct 72 miles (52%) of planned roads.

Alternative 4

This alternative would eliminate timber offered for commodity and stewardship purposes.
Reductions in roading are the same as those under Alternatives 2 and 3. The incremental
reduction in harvest would have fewer effects compared to those under Alternative 3. A
slightly increased probability of large fires could affect the quality of water from burned
areas.
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Channel Morphology
Affected Environment

Roading and vegetation management have the potential to change stream channel
morphology (structure and form). Unaltered streams normally exist in a state of dynamic
equilibrium where stream shape (slope, width, depth, sinuosity) adjusts to incremental
changes in sediment and water inputs but retains the same general shape over time (Lane
1955; Heede 1980). Sizable changes in sediment and water inputs can throw the channel
out of equilibrium, causing it to adjust to adifferent form with different functions and
values (DeBano and Schmidt 1989a,b; LaFayette and DeBano 1990; Furniss and others
1991; Rosgen 1996).

Stream systems or segments can exhibit vertical instability (down cutting or filling of the
channel) or lateral instability (increases or decreases in stream width). Large additions of
sediment or decreased flow of water can reduce a stream’ s ability to transport sediment,
causing the channel to aggrade (fill). Sediment inputs from landslides or reductionsin
water flow can cause these changes. Reducing normal sediment loads or increasing the
flow in a stream can increase sediment transport and cause the channel to degrade (cut
into its bed or banks). Increasing flow into a channel from road ditch placement or when
timber harvests decrease evapotranspiration can cause these changes.

Placing roads in floodplains near streams can confine streams, change the shape of the
stream, increase the channel slope, and cause the stream to erode into its bed and banks.
Recovery may take decades. Many streams are still adjusting to changes caused long ago.
For example, changesin the elevation of a streambed may cause gully formation that
continues to erode productive landscapes. Changes in riparian vegetation from strong,
deep-rooted species (such as willow or alder) to weak, shallow-rooted species (such as
Kentucky bluegrass), or loss of large woody materials can destabilize streambeds and
banks. Recovery from stream channel alteration is possible. For example, a 12-year
moratorium on sediment-producing activities on the South Fork Salmon River in Idaho
resulted in a sizable improvement in channel condition (Chamberlin and others 1991).

Alternative 1 — No Action

Increased water runoff generated from timber harvest areas and road surfaces, and
increased sedimentation from road construction, reconstruction, and maintenance are
highest in this aternative. Channel degradation from increased erosion or aggradation
from increased sediment deposition is afunction of each local situation. Channel
degradation is most likely in upper watersheds having steeper slopes and more runoff
energy, but it can also occur where slopes are more moderate. Sediment from these upper
watersheds may be deposited in downstream channels with flatter slopes, commonly in
downstream water supply reservoirs or on lands managed by other entities. Due to the
planned levels of roading and timber offer, Regions 10, 4, and 1 have the highest
potential for stream channel adjustments. However, the roading planned for Region 2,
and some local harvests in mountainous country in the East, hold similar concerns.
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Alternative 2

The reduction in roading and timber offer provides a generally proportionate reduction in
the likelihood of changesin stream channel morphology as outlined under Alternative 1.
Opportunities to alter flow or sedimentation are reduced the most in Regions 10, 4, 1, and
2, and in the other specific areas as mentioned above.

Alternative 3

While the reduction in roading is the same as under Alternative 2, the further reduction in
timber offer, except for stewardship activities, under this alternative provides additional
benefitsin terms of conserving stream channel integrity closer to undisturbed conditions.
Since Region 10 has little opportunity for stewardship harvest, both roading and harvest
levelswould be at their minimum levels under this alternative.

Alternative 4

Elimination of timber offered for commodity and stewardship purposes, coupled with the
roading reductions, provides the most benefits in terms of minimal likelihood of changes
to stream channel morphology. Channels would remain closest to undisturbed conditions
under this alternative. A slightly increased probability of large fires could cause changes
to channel morphology on-site and downstream.

Soil Loss, Sedimentation, and Site Productivity
Affected Environment

Road construction, reconstruction, and maintenance may cause or accelerate surface
erosion and initiate landslide events. General surface erosion caused by water washing
over the soil produces mostly fine sediment (sand, silt, clay, gravels), while landslides
produce sediment of all sizesincluding boulders and large organic materials such as trees
and root wads. Permanent and temporary road construction and reconstruction can cause
increased risk of surface erosion and landslides, but this varies widely and depends on
local site characteristics. The planned mileage of permanent and temporary road
construction and reconstruction provides the best estimate of effects from erosion and
sedimentation.

The greatest concern for soil 1oss and sedimentation lies in areas where land management
activities, such as roading and timber harvest, occur in conjunction with high
precipitation, steep slopes, soils prone to surface erosion, and terrain susceptible to
landslides. NFS lands with these characteristics include:

New England highlands of Vermont and New Hampshire,
Central and Southern Appalachians,

Centra Rockiesin Colorado,

Coastal forestsin California and Oregon,

Sierra Nevada Mountains of California,

Forests in the Cascade Range of Oregon and Washington,
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e Central and northern Idaho and western Montana,
o High elevation portions of Nevada, Utah, and Wyoming, and
o Coastal areas on the Tongass National Forest in Alaska.

These areas areillustrated in Figure 3-17.

Land occupied by roads is essentially lost to long-term production of vegetation unless
the road is allowed to revegetate. Thisis also true for skid roads, skid trails, and landings
associated with atimber harvest unit. The amount of land occupied by these roads, trails,
and landings varies due to terrain and logging systems used. Western skyline and
helicopter logging uses about 2% of the sale area, while careful tractor skidding in the
East uses from 4% to 5% (USDA Forest Service 2000h).

Regions 10, 4, 6, and 1 would offer the most timber for harvest in inventoried roadless
areas. Region 10 plans to leave most new roads open (85%), while all other regions plan
to close half or more of the new roads. Loss of productivity from accelerated erosion and
compaction during timber harvest would affect these same regions, especially Regions 10
and 4.

Alternative 1 — No Action

Under this alternative, the planned offer of 1.1 BBF of timber and construction and
reconstruction of 1,160 miles of road poses the greatest potential for soil loss,
sedimentation, and lost soil productivity compared to the other alternatives. Regions 10,
4,1, and 2 plan the most road construction and reconstruction. Region 10 plansto offer
the most timber volume (49% of the national total) and roading (31% of the national
total) in inventoried roadless areas. Asin the discussion on water quality, the greatest
risks occur during the largest precipitation and runoff events. These events may exceed
the design standards of the road, timber harvest, and related best management practices.
Application of best management practices and timber-sale-contract requirements are
generally effective in handling normal precipitation and runoff.

Alternative 2

The approximately 75% reduction in roading and associated 73% decrease in timber offer
from inventoried roadless areas would proportionately decrease the risk of soil loss,
sedimentation, and soil productivity compared to that under Alternative 1. The greatest
benefits would occur in the Regions 10, 4, 1, and 2, respectively, based largely on
reduced road construction mileage.

Alternative 3

While the reduction in roading is the same as under Alternative 2, this alternative further
reduces impacts from timber harvesting except for stewardship harvests. Thiswould
provide added benefits by reducing the likelihood of soil loss, sedimentation, and lowered
site productivity.
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Greatest Potential for Soil
Loss and Sedimentation

1 National Forest System Lands

Figure 3-17. Areas with greatest soil loss and sedimentation potential. No data exist for Alaska,
Hawaii, or Puerto Rico.

(Roadless Database 2000; Bailey 1995)
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Alternative 4

This alternative offers the least risk and the most benefit in terms of preventing soil 10ss,
sedimentation, and soil productivity from timber harvest and road construction activities.
The benefits are slightly increased over Alternative 3 based on the elimination of timber
offered for commaodity and stewardship purposes. However, additional potential exists for
negative effects due to slightly increased risk of large fires that can cause substantial
erosion, sedimentation, and landslides, both on-site and downstream.

Landslides
Affected Environment

Landslides (the rapid downslope movement of soil, rock, water, and vegetation including
mudflows, slumps, and debris flows) not only affect physical and biological watershed
characteristics but can also threaten human life and safety. Landslides are recognized,
particularly in many parts of Western forests, as a key source of sediment. Chamberlin
and others (1991) stated that, “It is usually impossible to harvest unstable hillsides
without increasing mass movements, however, except perhaps when careful selective
logging with helicopter yarding can be done.”

Even ahigh level of care cannot guarantee avoidance of landslides because |oss of root
strength will increase risk until roots from new vegetation can provide stability (Ziemer
1981; Robison and others 1999). Figure 3-18 highlights specific areas of concern where
land-disturbing activities, such as road construction or timber harvest, have the potential
to reactivate historic landslides or initiate new ones. While al regions have some areas of
high landdlide potential, certain locations deserve specia attention. Land-disturbing
activities are more likely to occur in the West than in the East, increasing the potential for
landslide events. Table 3-9 lists the inventoried roadless acreage with high landslide
susceptibility in some key States.

In the West, areas of special concern include:

Steep slopes in Southeast Alaska,

Southwest corner and northeast and central mountains of Oregon,
Portions of eastern Washington,

Central and southeastern mountains of 1daho,

Portions of the mountains of western Montana,

Western edge and northwest corner of Wyoming,

Central and northeast Utah,

Large portions of central and western Colorado,
Northern New Mexico, and

North coastal, north central, and south coastal California.

While landslides are a natural process in these areas, extensive research and other
investigations in the West have closely associated land management activities,
particularly roading and timber harvest, with accelerated incidence of landslides by
severa orders of magnitude (Swanston 1974; Anderson and others 1976; Swanston and
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Swanson 1976; Sidle and others 1985; Swanston 1991). Landslides were the principal
source of erosion related to timber harvesting in some parts of the West, even though
these slides occupy a small percentage of the land (Rice and Lewis 1991).

The winters of 1995 and 1996 offered unique opportunities to study landslidesin the
West. Severe stormsin November of 1995 and February of 1996 triggered thousands of
landslides throughout California, Oregon, Washington, Idaho, and Montana. A number of
studies examined the relationship of land management activities to landslides. A joint
study by the Forest Service and Bureau of Land Management in Oregon and Washington
found that of 1290 slides reviewed in 41 sub-watersheds, 52% were related to roads, 31%
to timber harvest, and 17% in undisturbed forest (USDA Forest Service and USDI
Bureau of Land Management 1996). An evaluation of landslides initiated by the Siuslaw
National Forest found that roads were the source of 41% of the dlides, harvest unitsless
than 20 years old were the source of 36%, while natural forest accounted for the
remaining 23% (USDA Forest Service 1997e).

The Pacific Rivers Council funded an aerial reconnaissance to evaluate landslides in
Oregon and southern Washington in 1966. Of the 651 landslides in their inventory, 36%
of the slides were related to roads, 71% to harvest units less than 15 years old, and 6% to
natural forest conditions’ (Weaver and Hagans 1996). The Oregon Department of
Forestry did an intense ground survey of 506 landslides and found that most slides were
located in existing forest stands and relatively few were caused by active or old roads,
although slides from roads were larger than those in other settings (Robison and others
1999). Other studies on the Clearwater National Forest in Idaho (McClelland and others
1997) and the Mt. Hood National Forest in Oregon (DeRoo and others 1998) found that
roads and timber harvest were major causes of landslides.

As an example of the variability in regional landslide susceptibility, two studies of
landslide activity in basalt formations on the west side of the Payette National Forest
following 1997 storms showed marked contrast to the much-studied landslide-prone
granitic formations in the Idaho batholith on the east side of the same forest. An
evaluation of 483 landslides by Dixon and Wasniewski (1998) revealed that 86% of the
dlides (mostly small) originated in areas not affected by management activities, such as
roading or timber management, although one third of the large dlides were management
related. They further found that only 15% were in forested areas, with the rest in
grasslands and shrublands. Lesch and Shinn (1997) studied 31 landslides and found that
none were directly related to management activities, such as roads, timber harvest,
mining, or grazing, but originated in unmanaged settings.

Large or dramatic landslide eventsin the Eastern forests are rare but do occur (Patric
1976). In the Southern region, the Southern Appal achian Mountains have some areas of
high susceptibility, particularly in eastern Tennessee, north Georgia, western North
Carolina, and southwest Virginia. In the Eastern region, the mountains of eastern West
Virginiaand the mountainsin central New Hampshire also have high landslide potential.

® Percentages sum to more than 100% since some landslides are related to both roads and harvest units.
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Occurrence
[ National Forest System Lands

I High Risk Areas for Landslide

Figure 3-18. Generalized landslide susceptibility map for inventoried roadless areas. No data exist
for Hawaii or Puerto Rico.

(Roadless Database 2000; Radbruch-Hall and others 1982)
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Table 3-9. States with more than 100,000 acres of inventoried roadless areas, with high landslide
susceptibility.

Inventoried roadless Inventoried roadless

Total inventoried area acres with high areas with high
roadless area acres susceptibility susceptibility
State (thousands) (thousands) (%)
Alaska 14,779 1,595 11
Colorado 4,433 1,295 29
Montana 6,397 975 15
California 4,416 789 18
Wyoming 3,257 693 21
Utah 4,013 534 13
Virginia 394 316 80
Idaho 9,322 294 3
North Carolina 172 148 86
Oregon 1,965 143 7
New Hampshire 235 139 59
West Virginia 202 102 50

(Roadless Database 2000; Radbruch-Hall and others 1982)

The likelihood of accelerating landslide incidence due to land management activities
appears substantially different in the Eastern and Western parts of the country.

Evaluations of Eastern landslides indicate that the cause is generally extreme
precipitation events, such as hurricanes or intense summer convectional storms, where
precipitation far exceeds the soil’ s capacity to absorb and transmit moisture. In these
cases, land use has less effect on landslide initiation compared to the West (Anderson and
others 1976, Eschner and Patric 1982; Neary and others 1986; USDA Forest Service
2000h; Kochenderfer 2000). Small and localized slumps and other mass movements
occur in the East and South, commonly because of improper road drainage (blocked or
undersized culverts), which forces water onto unstable road-fill slopes (Burns 2000b;
Carlson 2000; Edgerton 2000).

Alternative 1 — No Action

Of the four aternatives considered, Alternative 1 has the greatest probability of
landslides, with particular concern in Regions 10, 4, 1, and 2 and with local concernsin
the coastal forests of Oregon, Washington, and northern California. While modern road
construction and maintenance practices are much better than those used 10 to 30 years
ago, special caution iswarranted in areas with high landslide potential.

Alternative 2

The reduction in timber harvest and roading under this alternative provides benefits
through reduced probability of landslide events. Regions 10, 4, 1, and 2, respectively,
stand to benefit most from these reductions in probability with particular emphasis on
Region 10 since that region has extensive landslide susceptibility, yet plans the most
timber harvesting and roading under Alternative 1.
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Alternative 3

This alternative shares the same reductions in roading as Alternative 2 but has small
additional benefits from afurther reduction in timber harvesting and associated landslide
susceptibility.

Alternative 4

The elimination of timber harvesting under this alternative would provide some
incremental reduction of landslide potential compared to that under Alternative 3. Risk
from roading is unchanged from Alternatives 2 and 3. However, the increased likelihood
of severe wildland fires increases the probability of landslides in highly susceptible
areas.

Air Resources
Affected Environment

Air Quality — Good air quality is necessary to attain and sustain healthy and vital
ecosystems. Clean, fresh air is an attribute that visitors to NFS lands highly value. People
especially enjoy viewing the scenery, being able to clearly see distant vistas, and
knowing that these values are protected, even if they personally never experience them.

The authorities for air resource management on NFS lands include the National Forest
Management Act, the Clean Air Act, and the Wilderness Act. A key focus of the Clean
Air Actison Class| areas.” There are 163 designated Class | areas for air quality
protection in the nation. The Forest Service manages 88 of these areas, the National Park
Service manages 49, the U.S. Fish and Wildlife Service manages 21, and American
Indian Tribes manage five. All management activities on NFS lands must consider air
quality related values for all Class | areas managed by any agency, not just those on NFS
lands. Table 3-10 displays regions and forests with the highest likelihood of effectsin
Class | areas due to their proximity to inventoried roadless areas. Figure 3-19 displays
Class | areas managed by the USDA Forest Service, other agencies, and Tribes.

Congress required that the air pollution sensitive resources in these areas, especially
visibility, be protected from degradation due to air pollution (Malm 2000). Congress
established a national goal to prevent visibility impairment and improve visibility in all
Class| areas. Regulations issued by the EPA in 1999 specified that States must work
closely with Federal land managers to establish strategies by 2004 to reduce to a natural
level the regional haze that now affectsvirtually all Class | areas.

Atmospheric emissions from road construction and use include particul ate matter
consisting of suspended fine (<2.5 micronsin diameter) and larger coarse soils, nitrogen,

"National Forest Wilderness Areas, National Parks, or National Wildlife Refuges greater than 5,000 acres in size,
designated before establishment to the Clean Air Act Amendments of 1977. Class | areas can also include lands
designated by Tribes or States. These areas serve as benchmarks for monitoring changes in air quality over adjacent
lands.
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Table 3-10. Inventoried roadless areas near Class | air quality areas.

Region Forest or Grassland

Northern (1) Flathead, Lewis & Clark, Lolo, Nez Perce, Clearwater, Little Missouri NG

Rocky Mountain (2) All forests in Colorado, plus Bridger-Teton, Shoshone, Buffalo Gap NG

Southwestern (3) Prescott, Tonto, Gila, Santa Fe

Intermountain (4) Humbolt-Toiyabe, Dixie, Fishlake, Sawtooth

Pacific Southwest (5) Six Rivers, Shasta-Trinity, Lassen, Mendocino, all forests in the Sierra-
Nevada range, Los Padres, Angeles, Cleveland, San Bernardino

Pacific Northwest (6) Mt. Baker-Snoqualmie, Gifford Pinchot, Siskiyou, Umpqua, Winema,
Willamette, Deschutes

Southern (8) Cherokee, Pisgah-Nantahala, George Washington-Jefferson

Eastern (9) Monongahela, White Mountain

Alaska (10) There are no Class | areas in proximity to inventoried roadless areas on the

Chugach or Tongass National Forests.

(Roadless Database 2000)

and volatile organic compounds from gasoline engines, and soot from diesel engines.
These pollutants contribute to visibility reduction. Nitrogen oxides form nitrates and
ammonium deposits that contribute to soil and water acidification and leaching. Nitrogen
oxides and certain volatile organics can react in the atmosphere to form ozone and other
oxidants. At certain levels, ozone is phytotoxic and presents a human health risk.
Oxidants are essential factorsin the chemistry that creates acidification. Ozone, fine
particles, and nitrogen dioxide are criteria pollutants and therefore, States must keep them
at or below the critical levels established by the National Ambient Air Quality Standards.

In addition to protection of Class| areas, the Forest Serviceisrequired under Section 176
of the Clean Air Act to assure that its actions will not cause or contribute to violations of
the air quality standards or increase the frequency or severity of existing violations. Any
inventoried roadless areas near non-attainment areas may need to consider impacts on
those areas.

Mechanical or other fuel treatment before prescribed burning in areas with large fuel
accumulations is an important aspect of meeting air quality standards. The direct removal
of fuel reduces potential site emissions and indirectly reduces fuel consumption and
hence, pollutants. Emissions generated during prescribed burning in untreated forests
could exceed standards, a particularly critical concern in inventoried roadless areas
adjacent to Class | areas or non-attainment areas.

Global Climate Change/Carbon Sequestration — Sommers (1996) defines global climate
change“... asbeing both physical (e.g., global warming) and chemical (e.g., acid
deposition and atmospheric CO2 concentration). According to Gates (1993), “The world
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National Forest System Lands

Management Agency
A Forest Service

O Other

Figure 3-19. Class | air quality protection areas. No data exist for Alaska, Hawaii, or Puerto Rico.

(Roadless Database 2000; USDI, National Park Service 1994)
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has been warming for over 100 years and may warm in the future at a rate unprecedented
in human existence, as adirect result of industry, forest destruction, and agriculture.
These activities result in the accumulation of greenhouse gasses, including carbon
dioxide, nitrous oxide, methane, ozone, chlorofluorocarbons, and others. These
compounds, along with water vapor, are transparent to sunlight but absorb infrared heat.
Their presence in the atmosphere reduces the loss of heat from the earth’ s surface to outer
space — the greenhouse effect - thereby making the world warmer.” While estimates vary
among researchers, recent data show increases in average temperatures of 0.6 °C over the
past 130 years, with seven of the 10 warmest years on record occurring in the 1980s and
1990s (Gates 1993).

Carbon sequestration is the combination of carbon into materials that prevent it from
being released back into the atmosphere, either in the short (afew years) or the long term
(tens or hundreds of years). Carbon can be sequestered in plant materials (trees), in wood
products (paper and lumber), in landfills (waste materials), and commonly in the soil and
the organic litter on the soil surface. The rate of buildup varies considerably by
temperature, moisture, and productivity of the site with some areas able to sequester large
volumes of carbon for many years, while others sequester very little and quickly lose
what little is present (Birdsey 1996). Rising use of fossil fuels and plants for food,

shelter, and energy have released huge quantities of carbon into the atmosphere,
accelerating global warming.

Carbon sequestration counters global warming through capture and long-term
sequestration of carbon. Carbon sequestration serves as an offset to the carbon added to
the atmosphere through burning of fossil fuels, forest clearing for agriculture, and similar
actions. Currently, the rate of carbon release to the atmosphere far outstrips carbon
sequestration. The size of the gap between gain and release grows wider each year largely
due to the burning of fossil fuels.

Forests and forest management can play arole in addressing climate change. In
accounting for the location of carbon in forest ecosystems, studies indicate that 61%
residesin the soil, 8% in the forest floor (litter and humus), 1% in the understory, and
29% in the trees themselves. Of the carbon in trees, 50% isin the trunks (boles), 17% in
roots, 3% in foliage, and the remaining 30% in other parts like branches, twigs, bark, etc.
(Birdsey 1996; Birdsey and Heath 1997).

Forests can be managed to maximize carbon accumulation (sink enhancement) and
minimize carbon loss (emission reduction). Some of the following strategies are of
particular interest in managing NFS lands and severa have relevance to management of
inventoried roadless areas.

Increase the area of forest lands, particularly by stocking currently unstocked lands;

o Increase the stocking levels of currently understocked lands;
Thin or perform other activities to increase growth rates of overstocked and stagnant
stands (mechanical, fire, etc.); and

e Reduce releases from wildland fire, particularly severe, stand-replacing fires (Sampson
and Clark 1996).
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The literature contains considerable discussion concerning timber harvest levels and the
amount of time a stand of treesis allowed to grow before final harvest (rotation length).
Several genera themes emerge from this discussion:

e To maintain current carbon storage rates, letting existing stands grow while providing
protection from loses is a reasonabl e strategy (Row 1996);

o Twenty to thirty-five percent of the forest biomass ends up in long-term storage after
harvest (wood products, landfills, etc.), while the remainder is released to the atmosphere
(loss in soils, decomposition of litter, twigs, leaves, etc). Reducing harvest level can
cause a short-term increase in the amount of carbon stored in forests because volumeis
retained on site and releases of carbon into the atmosphere during removal of biomass
and wood processing are avoided (Heath and Birdsey 1993; Heath and others 1996;
Birdsey and others 2000); and

e Toincrease carbon storage over the long term, a continuous cycle of harvest, efficient use
of biomass, and regrowth of young, vigorous trees on highly productive lands can
sequester more carbon than | etting existing stands grow without harvesting (Row 1996).
Conversely, removal of mature or old-growth stands to begin such cycles can produce
the opposite effect: net carbon emissions will ensue for many decades following the
initial stand harvest. Harvest of mature forest followed by reforestation does not appear
to offer net carbon sequestration benefits (Shul ze and others 2000)

In discussing the effects of harvest levels, climate change and carbon sequestration,
Birdsey and others (2000) conclude that, “ Forestry activities that directly or indirectly
result in emissions reductions may play an important role in the ability of the United
States to meet its international commitments to reduce greenhouse gasses.” While this
may be true at the national scale, across all ownerships, the delivery of forest products
from NFS lands today is arelatively small part of the national totals. For example, NFS
lands provided approximately 5% of the harvest across all ownershipsin the nation in
1996. Projections show national forests are planning to offer from 3 to 4 BBF of timber
each year from 2000 through 2004. Of that total, planned timber offer from inventoried
roadless areas is about 220 MM BF, between 5% and 7% of the projected total NFS offer,
or about 0.3% of the planned annual national harvest from all ownerships. Road
construction and reconstruction related to timber operations will have little effect
compared to the removal of timber. Thus, the planned annual timber offer and road
construction and reconstruction from inventoried roadless areasis a very small fraction
when compared with the projected annual harvest in the United States.

Forests in the United States currently serve as a carbon sink; they absorb more carbon
than they release (USDA Forest Service 2000e). Growth of forestsin the United States, in
general, has exceeded removal (through timber harvest) since about 1952. Thisis enough
to offset 25% of United States emissions for the same period (Birdsey and Heath 1997).

Sizable reductionsin timber harvest over the past 10 to 15 years from Federa lands,
particularly lands managed by the Forest Service, will likely result in more sequestered
carbon on those lands for several future decades. Thisis especially notable in the Pacific
Northwest but also holds true for other regions. Thisincrease in stored carbon will likely
be offset, however, by compensating increases in harvest on other lands, most notably
private (industrial and non-industrial) lands, primarily in the South, and increased harvest
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and imports, largely from Canada (U.S. Environmental Protection Agency 1995). Thus,
on aglobal scale, the planned offer and road construction and reconstruction from
inventoried roadless areas isinsignificant. None of the alternatives will have a
measurable impact on global climate change, carbon sequestration, or related concerns.

Alternative 1 — No Action

Effects on air quality resourcesin Alternative 1 are mixed. Emissions from road
construction, reconstruction, and use would present a small but chronic air pollution
impact, particularly where inventoried roadless areas are adjacent to Class | areas. Smoke
particles are small and can travel great distances once they are in the atmosphere.
Increasing access into inventoried roadless areas would likely facilitate additional
prescribed burning to treat hazardous fuels and for other resource management purposes.
Although smoke generated from these burns may affect Class | areas, the smoke events
from prescribed burns are more predictable and manageable (compared to wildland fires)
due to adherence to strict burning guidelines. The increased access may result in
additional human-caused fires, particularly at the wildland-urban interface. In non-
attainment areas, increased access and use may require mitigation measures.

Alternative 2

This alternative would prohibit roughly 75% of future roading and the associated 73%
decrease in timber offer in inventoried roadless areas, thus concentrating the expected
increased public use on existing roads. This could increase vehicle emissions and dust
along existing roads rather than dispersing them along the larger network of roads as
under Alternative 1. Concentrating emissions on existing roads could increase impacts
where these roads are in or near non-attainment areas. This alternative would eliminate
most emissions from the new roads adjacent to Class | areas.

Alternative 3

Timber harvest and hazardous fuel treatments that could be accomplished without road
access would still proceed under this alternative. Smoke from prescribed and wildland
firewould likely be similar to that under Alternative 2. Impacts from road-generated
emissions would be the same as under Alternative 2.

Alternative 4

There would be adlight increased risk of large wildland fires, particularly in the dry pine
and fir types in the Intermountain West, and the large quantities of smoke they generate
under this alternative. The effects from road emissions are the same as under

Alternative 2.
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Effects of Social and Economic Mitigation on
Water, Soil, and Air Resources

These exceptions would increase the number of miles allowed to go forward from 293 to
358 (662 miles with the Tongass National Forest exemption) for Alternatives 2, 3, and 4.
The effects of road construction associated with these exceptions would be similar to
those previously described under Alternative 1. The beneficial effects related to the
prohibition on road construction under Alternatives 2, 3, and 4 would therefore, be
somewhat |ess than previously described.

It isimpossible to predict the amount or location of road reconstruction that would be
excepted for reasons of public health and safety. Realignment or upgrade of roads would
likely result in additional ground disturbance, but it is unlikely that the environmental
effects of such reconstruction would substantially expand the area affected beyond that of
the original construction, especially given the current emphasis on environmentally
sensitive design and use of best management practices. Such reconstruction could,
however, result in changes in the kinds and amount of human usesin an area. Provided
that conservation of other roadless characteristics is given strong emphasis in the project
design and mitigation, this reconstruction would not be likely to result in additional
substantial long-term ecological changes.

Estimates indicate that few miles of road construction would be excepted for Federal Aid
Highway projects over the next 5 years in inventoried roadless areas. There is no reason
to anticipate a substantial increase in the future. Only one 6-mile project is currently
planned on the Chugach National Forest. While this project may have local effects on the
characteristics and val ues associated with the affected inventoried roadless area, this
limited level of activity would not result in a substantial change in the overall
environmental effects of the alternatives.

Six national forests and grasslands in five regions have identified 59 miles of road tied to
21 projects during the 2000 through 2004 time frame related to the exploration or
production of |easable mineral materials such as oil and gas, coal, phosphate, and
geothermal energy. Regions most affected by this additional mileage are: Region 2 (38
miles) and Region 9 (12 miles). Environmental effects of these road miles, should they be
built, are the same as effects for other roads in similar terrain. Thereis no certainty
whether exploration activities conducted through access provided by these roads will
eventually lead to devel opment and production of mineral resour ces. If development
does take place, effects on water, soil, and air resources can be substantial at the
development site and around related facilities. Considerable literature exists addressing
these effects (Nelson and others 1991; FISRWG 1998). However, these devel opment
activities are subject to stringent environmental analysis, mitigation, monitoring, and
evaluation measures at the local level before, during, and after project implementation.

Potential near future geothermal development activity associated with inventoried
roadless areas appears limited. Only one forest anticipated |ease applications in the next 5
years, with three miles of associated temporary road construction. Although the
magnitude of effects from geothermal exploration and development would be dependent
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on avariety of factors, impacts from such activities do not currently appear to pose
substantial or widespread risksto water, soil, or air resources.

Oil and gas exploration and development activity within inventoried roadless areasis
anticipated on four national forestsin the next 5 years, with an estimated 34 miles of road
construction for leasing and possible development. The demand for these resourcesis
increasing nationally and may indicate additional interest in thiskind of activity within
inventoried roadless areas on these four forests and other NFS lands. The associated road
systems would likely account for a substantial portion of potential environmental effects.
Other effects of these activities would be determined by the location and size of areas
disturbed, the duration of the activity, mitigation measures used for environmental
protection including containment of toxic materials used in the drilling process, the type
and effectiveness of site reclamation, and the overall level of exploration and
development activity within an area.

One national forest identified 17 miles of roads associated with five coal exploration and
leasing projects with possible eventual development of underground mining operations.
Another national forest identified 5 miles of road with five phosphate leasing and
permitting activities with potential for surface mining activities. The coal developments
are anticipated to be subsurface and therefore, the environmental impact would involve
few disruptions to surface resources and inventoried roadl ess val ues except as associated
with roads. However, subsurface mining can disrupt surface water quality through release
of acid waters from openings and runoff from tailing piles. The proposed expansion of
phosphate mining is an open pit operation and therefore, poses higher risks to water
guantity and drinking water source areas, channel morphology, soil 10ss, sedimentation,
and soil productivity.

Environmentally, application of the social and economic mitigation measures to the
prohibition alternatives would diminish the potential beneficial effects of a prohibition on
road construction and reconstruction, given the greater amount of area disturbed and the
kinds of activities enabled. Depending on a variety of factors, leasable mining activities
supported by road access would potentially have detrimental effects to water, soil, and air
resources. However, at current levels of activity and given the application of best
management practices, the potential extent of these activities and their impacts do not
appear to be widespread, and it is unlikely that most effects would extend much beyond
local levels. Decisions on whether to permit such activities, and if so, what environmental
mitigation measures would be required, would be made using current planning and
decision-making processes. Overall, even with application of these measures,
Alternatives 2, 3, and 4 would still provide important benefits relative to water, soil, and
air resources.

Other Indirect and Cumulative Effects on
Water, Soil, and Air Resources

The following analysis evaluates the incremental cumulative effects of reasonably
foreseeable actions on water, soil, and air resource parameters as described earlier in this
section. This analysis looks at three spatial scales. 1) inventoried roadless areas, 2) NFS
lands, and 3) nationally. Some effects are detected most easily within the bounds of the
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inventoried roadless area. Other effects will continue off the inventoried roadless area
into the general NFS lands area. Still other effects will be detectable off the forest on
other ownerships. Effects are for short-term (2000 to 2004) and long-term (2020, 2040)
periods.

Many inventoried roadless areas either are in the headwaters of stream systems or are
immediately downslope of relatively undisturbed areas such as Wilderness Areas. Thisis
particularly true in the West. In these geographic positions, inventoried roadless areas
have special value because they produce high quality water on that site or deliver that
water for downstream users. Even though other uses within the watershed and other
ownerships downstream may degrade the quality of water once it leaves the roadless area,
it may have particular value on-site, such as habitat for fish, a source of clean water for
irrigation, or a key recreational resource. Where inventoried roadless areas are
surrounded by roaded areas, a more typical situation in many parts of the East, the
healthy landscapes provided by inventoried roadless areas may provide an oasis within
otherwise heavily used watersheds.

Unlike water and soil resources, air resources are not confined to watershed boundaries.
Activities that affect air resources can travel to the area of concern from long distances,
from either within the forest or grassland, or from many miles outside the area.
Pollutants, such as dust or smoke, generated within an inventoried roadless area may
travel scores or hundreds of miles outside the local area depending on wind speed,
direction, and other parameters. Equally important is the impact of pollutants (smoke,
dust, chemicals, etc.) generated outside of inventoried roadless areas that reduce air,
water, and soil quality on Forest Service lands. Air quality on Forest Service lands may
be compromised to the point that needed land treatments, like prescribed fire, cannot be
undertaken.

At watershed scales that include lands managed by the National Forest System and many
other land ownerships, awide variety of land uses over many decades have dramatically
altered natural processes in most watersheds in terms of water, soil, and air resources.
Growing populations and the related desire for goods and services has fueled the
following activities:

e Construction, maintenance, and use of transportation facilities have occurred across the
nation. These include private, local, County, State, and Federal highways, and airports,
railroads, and other transportation infrastructure;

o Traditional agricultural activity, such as grazing of domestic livestock and row cropping,
and rapidly expanding enterprises, such as large-scale poultry and hog management;

o Timber management, fueled largely by increased demand for housing and paper products;

e Construction and operation of hydrologic modifications, such as dams and levees
(nationwide), and water withdrawals for irrigation and other uses (largely in the West);

¢ Industrial expansion, primarily in the East, but also accelerating in some Western
locations such as Denver, Salt Lake City, Phoenix, Boise, and Albuquerque;

e Elimination or reduction of natural fire cycles (most dramatic in the West); and

e  Urbanization and sub-urbanization across the nation.
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These activities and the effects they have on water, soil, and air parameters very often
make it difficult to detect incremental changes or effects from NFS actions since
activities by others have already altered these resources.

Water and Soil Resources — Under Alternative 1, incremental changes in flow timing and
flood flows will most likely be detectable in and possibly downstream from inventoried
roadless areas in the arid and semi-arid portions of Regions 1 and 4. Changes in average
annual water yield will be most likely within inventoried roadless areas and downstream
on other national forest lands in high precipitation zonesin Regions 5, 6, and 10. No
incremental measurable changes are expected beyond the forest boundary due to the
compounding effects of flow from other land uses.

Incremental changesin water quality for Alternative 1 would most likely be detected
within inventoried roadless areas and possibly downstream into other lands within the
forest but should not be detectible off NFS lands because of the interaction of pollutants
coming from other ownerships and land uses. Regions 10, 4, and 1 are most likely to
experience water quality effects, largely from timber harvest level s and associated road
construction and reconstruction. The probability of affecting drinking water source areas
isdirectly dependent on the proximity of the individual land-disturbing activity to the
withdrawal point for the water supply.

Incremental changesin channel morphology for Alternative 1 are most likely where
activities occur in inventoried roadless areas and possibly on downstream national forest
lands. Increased road crossings and sediment additions from road construction and re-
routing of drainage along roads is the highest concern, particularly in Regions 10, 4, 2,
and 1 since they project the most road activity. Incremental changesin channel
morphology off national forests are unlikely.

Losses of soil and site productivity are most likely at the individual inventoried roadless
arealevel but not beyond. Some sediment increases generated from activitiesin
inventoried roadless areas may remain detectible at the national forest level but will
rarely be detectible beyond the forest boundary because of sediment additions from other
land ownerships and land uses. Regions 10, 4, 2, and 1 are the most likely to experience
localized sediment increases, due largely to planned road activity.

Within inventoried roadless areas, landslide activity is most likely to increase in high-risk
geologic formations in Regions 10, 4, 2, and 1. Some landslide debris may be detectible
downstream on the national forest but is unlikely to be detectible beyond NSF lands.

No increased incidence of fire activity in general or large firesin particular is expected.
No increases in on-site or downstream effects are expected. No increasesin BAER
activity are expected.

Water and Soil Resources, Alternatives 2 and 3 — Decreased levels of road construction
and reconstruction and related timber harvest reduce the number of opportunitiesto affect
many of the parameters analyzed in this section. Where these activities do occur, they
will affect these parameters in the same manner and extent as described for Alternative 1,
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relative to the timber offer and the number of road construction and reconstruction miles
planned for the alternative.

Water and Soil Resources, Alternative 4 — The elimination of timber offered for
commodity or stewardship purposes further reduces the likelihood of effects on water and
soil resources described for Alternatives 1, 2, and 3. However, some dlight chance exists
for increases in large fire activity in inventoried roadless areas. Should additional large
fires occur, some additional effects might be detectible within the burned areafor al of
the water and soil parameters. Some incremental effects may be detectible downstream
from the burned area onto other lands on the national forests and grasslands, primarily
from accelerated soil 1oss, landdlide activity (where applicable) and resultant changes to
sediment yields, channel morphology, and water quality. Loss of vegetative cover may
also elevate water yields and flood flows downstream off national forests and grasslands
onto other ownerships. Increased BAER activity would be needed to minimize the effects
on on-site and downstream resources, health, safety, and property.

Air Resources, Alternative 1 — Impacts on air quality from road construction, use, and
timber sale activity would be detectable in inventoried roadless areas and adjacent
national forests and grasslands. Poor air quality entering some Class | areas from non-
national forests lands may make identification of effects difficult. Incremental additions
to global climate change and carbon sequestration would not be detectable.

Air Resources, Alternative 2 — Substantial reductions in road construction and
reconstruction and related timber harvest will result in reduced opportunities for an
incremental change to air quality beyond the NFS lands level. Emissions from outside
sources will make it difficult to detect impacts from the activitiesin inventoried roadless
areas. Incremental additions to global climate change and carbon sequestration would not
be detectable.

Air Resources, Alternative 3 — Further reduction in timber harvest levels decrease the
likelihood of activitiesin inventoried roadless areas producing detectible impactsto air
quality in inventoried roadless areas, on the surrounding national forest, or off the forest
or grassland. Incremental additions to global climate change and carbon sequestration
would not be detectable.

Air Resources, Alternative 4 — The dlightly increased likelihood of large fires elevates the
probability of smoke from wildland fires affecting air resources on-site in inventoried
roadless areas as well asin the surrounding forest and off NFS lands. Incremental
additionsto global climate change and carbon sequestration would not be detectable.

Forest Health and Fire Ecology

Approximately one-third (747 million acres) of the total land area of the United Statesis
covered by forest vegetation (USDA Forest Service 1999)). National forests account for
147 million acres of those forested lands. Forest health is the perceived condition of these
forests based on age, structure, composition, function, vigor, level of insects or disease,
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presence or absence of exotic organisms, and resilience to disturbance including wildland
fire. Perception and interpretation of forest health are influenced by individual and
cultural viewpoints, land management objectives, spatial and temporal scales, the relative
health of the stands that comprise the forest, and the appearance of the forest at apoint in
time (Helms 1998).

Diseases, insects, and abiotic agents, such asfire, wind, and drought, are the major
natural disturbance agents that change forest ecosystems; anthropogenic air pollution aso
strongly influences forests (Edmonds and others 2000). Fire, wind, insects, and diseases
strongly interact. For example, disease or insect killed trees are subject to fire, diseased
trees may be windthrown or attacked by insects, and blown down or wind damaged trees
may be susceptible to insects, diseases, and fire. These agents have always influenced
natural forests, but in the past century, their patterns and influences have been changed by
forest management practices including forest cutting and fire suppression.

Fireis an important ecological processin most ecosystems across North America. Before
European settlement, fire occurred with characteristic patterns of frequency and severity
that were controlled by climate, ecosystem conditions, and Native American burning.
Human land use patterns since the late 19™ Century, changesin climate, and organized
fire suppression have resulted in alterations in fire regimes and in vegetative structure.

The concept of the “historic range of variability” helps us to understand how fire has
determined the composition, structure, and function of vegetation over time, how
wildland fire patterns have been altered by humans during the 19" and 20™ Centuries, and
when current fire patterns are characteristic or uncharacteristic of the system (Veblen and
others 2000).

In the Sierra Nevada, the commonly expected consequences of decades of fire
suppression—that large, infrequent fires are becoming Iar%er and small, frequent fires
smaller—is generally not confirmed by records for the 20" Century for Sierraforests
(Sierra Nevada Ecosystem Project 1996). Some researchers have concluded that 20™
Century attempts to exclude fire as a process have probably had little effect in forest
types where natural fire intervals were long and where fire was historically stand-
replacing (Brown 2000). However, in the Interior Columbia River Basin, assessment
teams concluded that over all forest types, fires have become less frequent and more

intense and fire severity has shifted from non-lethal to lethal (Hann and others 1997).

Factors Regulating Fire — Although there is conflicting evidence, wildland fires are
generally considered to be increasing in size and severity since the first half of the 20™
Century (Hann and others 1997; Sierra Nevada Ecosystem Project 1996; Swetnam 2000).
Factors influencing fire regime, fire behavior, and fire ecology include the source and
timing of ignition, fuel volumes and conditions, local weather, and climate. An
understanding of the ecological consequences of fire, the risk of fire, and the implications
to inventoried roadless areas involves sorting out the relative importance of these factors.

Human Ignitions — A potential factor in the increase in fire size and severity may be
related to increased incidence of human-caused ignition. Human accessis likely to be
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increased by roads, a factor that will greatly increase the chances of both accidental and
intentional human ignitions. These human ignitions may be an important source of
ignition in many forests (Aber and others 2000). In an analysis of 20" Century fire
patterns, the location of multiple-burn sites indicated that they were associated with busy
roads (McKelvey and Busse 1996). The scientific assessments of the Interior Columbia
River Basin also point out an increased probability of human-caused fire in roaded areas
(Hann and others 1997). Further, while these assessments reveal ed that disturbance
regimes were altered throughout the landscape, unroaded areas are among the |east
atered by management (Quigley and others 1996).

Changesin Fuels — Fire exclusion, forest management practices, and generally warmer
and moister climatic conditions (Swetnam 2000) all contribute to altered stand structures
and uncharacteristically high fuel accumulationsin some ecosystems. In the Sierra
Nevada, fire suppression and selective harvesting practices have produced forests that are
denser, with generally smaller trees and more brush, and with higher proportions of
certain species than were present historically. These increasesin fuel have been
associated with an increase in general fire severity (McKelvey and others 1996; Skinner
and Chang 1996). In the Interior Columbia River Basin, model projections indicate that
fire regimes have shifted, resulting in a 17% increase in lethal fires, a 3% decreasein
mixed regimes, and a 22% decrease in non-lethal regimes. Theincreasein lethal firesis
associated with altered stand and landscape conditions and fuel accumulations (Hann and
others 1997).

Ecological Consequences — Fire exclusion has substantially altered the patterns of stand
development, succession and disturbance regimes in systems formerly driven by
frequent, low intensity fire. However, systems historically characterized by infrequent
stand-replacing fire that operated at time scales of centuries are minimally affected. In
these long-interval systems, current structures and patterns may be an expected result of
the natural course of ecosystem change. Landscape and ecosystem patterns that are
consistent with historical patterns are generally considered more resilient to natural and
human-caused disturbances (Holling and Meffe 1996).

Fire Effects on Water sheds — Fire can have awide array of effects on watersheds, ranging
from very subtle to extreme and dramatic. The degree of effect depends on a variety of
factors including physical site (slope, aspect, elevation, soil type, soil moisture content,
humus and litter type and depth), vegetation (type, density, canopy levels), fuel (livevs.
dead volume, arrangement, moisture content), and weather (wind speed and direction,
relative humidity, temperature). These factors also determine the intensity of thefire (the
amount and rate of surface fuel consumption, commonly reflected in flame length) and
severity of the fire (a measure of the effects of the fire on ecosystem components, such as
water, soil, vegetation, habitat). Intensity is a good measure of fire behavior, but itisa
poor measure of fire effects on watershed resources. For example, avery intensefire
moving quickly over a site may burn the aboveground fuel. However, thistype of fire
may remove little of the soil litter and humus component in a scattered mosaic pattern. A
less intense fire may burn for an extended period over alarge area, removing virtualy all
above-ground fuel and litter and humus layers, thereby, exposing bare mineral soil and
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altering soil structural properties. Severity isthe preferred measure to address the effects
of fire on watershed resources.

While managers describe fires in two general categories (prescribed and wildland fire),
the effects of fire on ecosystem resources is actually a continuum from very subtle effects
to extreme effects. Some wildland fires can burn at low intensity and severity over large
areas with few effects, while others burn at high intensity and severity with devastating
effects. Some prescribed fires burn with few watershed effects, while others can cause
serious disturbance over a portion of the burned area. In general, prescribed fires burn
within carefully described conditions (fuel loads, fuel moisture, wind speed, fuel breaks
or barriers), while wildland fires have no such constraints. Therefore, prescribed fires
generally have fewer watershed effects, while wildland fires have greater impact.

Fire effects can be generally described in two categories: 1) on-site, and 2) downstream.
Several authors have compiled excellent reviews of these effects (Tiedemann and others
1979; Wells and others 1979; Baker 1988; DeBano and others 1998). The following
paragraphs highlight some of the known effects. The degree of these effects depends
largely on the severity and extent of the fire at a watershed or multiple-watershed scale.
Small fires with low severity will have few of these effects. Large fires over extensive
areas may have many of these effects.

On-site effects:

e Precipitation interception — Fire consumes vegetation that normally intercepts rainfall,
before it affects the ground and detaches soil particles, which results in surface erosion
and eventual sedimentation.

e Transpiration — Fire can consume vegetation, reducing transpiration of water and make
more water available for entry into soils or for runoff.

o Infiltration and overland flow — Fire burns the litter and humus layers of the soil, ash
seals soil pores, chemical reactions make soils resistant to water entry (hydrophobic),
which can result in water flowing across the soil rather than into it.

o Soil water storage — Water fails to enter the soil, reducing its capacity to store water for
later use and increasing flow over the soil surface.

e Snowmelt and accumulation — Openings created by fire can increase snow accumulation
on the surface and may increase the rate of spring melt.

e Surface erosion — Water running across exposed soil surface causes sheet, rill, and gully
erosion.

e Landdides— In parts of the nation with high landslide risk, loss of ground cover and root
strength can increase the number and size of landslides.

Downstream effects:

o Flow effects— Increased overland flow can increase flood flows in the elevation of the
flood peak and in total volume of flow. Annual flow volumes may also increaseif alarge
portion of awatershed is burned.

e Sediment — Sediment can be generated from surface erosion, and landslides can move
great distances downstream, filling channels, floodplains, |akes, and wetlands, and
damaging structures such as bridges, roads, and homes.
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e Channel effects — Channels may fill with sediment, causing water to quickly overflow
banks. Excess water may erode streambeds and banks or change channel shape.

e Chemical water quality — Fire can increase nutrients, such as nitrogen, in stream water, as
well as phosphorous, potassium, calcium, magnesium, and other elements and chemicals.

The cumulative effects of fire on watershed are included in the discussion of the
cumulative effects of the physical resources.

Fuel Management

The practice of fuel management incorporates the evaluation, planning, and
implementation of treatments to restore and maintain forest and rangeland disturbance
regimes and landscape patterns that contribute to sustainable ecosystems.

Primary objectives of fuel management are:

o Restore and improve ecosystem health through vegetation management, and
o Reduce therisk from uncharacteristic wildfire effects.

Healthy ecosystems have diverse and sustainable components and processes at the
appropriate landscape scale. These include plant, wildlife, and aquatic species
populations and habitat; watershed conditions (air, soil, water); human land uses;
vegetation composition and structure; and disturbance (fire, insect/disease, grazing)
regimes. Restoring fire as an ecological processin fire-adapted ecosystems can
positively affect ecosystem health. Managing vegetation and fuel in areas where fire has
been excluded will reduce the risk from uncharacteristic wildfire effects.

The assessment of fuel and vegetation treatments, including mechanical and hand
thinning, prescribed fire and wildland fire use, to accomplish these resultsis an
important consideration inside inventoried roadless areas.

Literally millions of acres of national forests are currently outside their historical fire
regimes. Because of the cumulative effects of past wildland fire suppression, they have
not experienced the natural occurrence of fire for years, sometimes decades, and past
logging and grazing have added to this departure from the natural regime. This condition
occurs most notably in the fire-adapted dry forests and associated rangelands of the
Western United States where ecosystems historically experienced frequent, but low
intensity, fires. Researchers confirm that forests and rangelands at most risk today
developed under a historic cycle of high frequency, low-intensity wildland fire (Clark and
Sampson 1995; Agee 1994; Mutch 1994; Hann 1997).

In the absence of natural fires, many of these lands have become overgrown with shrubs
and smaller diameter trees creating afuel profile that acts as a“fire ladder” to the crowns
of the dominant overstory trees. The accumulation of fine fuel--dead needles, grass, and
sticks on the forest floor--also contributes to increased fire spread. Many rangeland areas
that were maintained in grass and shrub mosaics are now dominated by woody species
that have shaded out the herbaceous cover that historically protected the soil from
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erosion. These conditions diminish ecosystem vigor and resiliency, and increase the
potential for unnatural, large fire outside the historical range of variability. Indeed, many
wildland fires now occurring in Western ponderosa pine forests and associated
rangelands are “larger, hotter, more lethal to vegetation, more damaging to top soils, and
exceptionally dangerous to human settlement and property” (Clark and Sampson 1995).

Highlighting the need for fuel management, arecent U.S. General Accounting Office
report (Western National Forests. A Cohesive Strategy is Needed to Address
Catastrophic Wildland Fire Threats [ GAO/RCED-99-65] ) concluded that:

“ The most extensive and serious problem related to the health of national forests
in the interior West is the over-accumulation of vegetation. This accumulation
has caused an increasing number of large, intense, uncontrollable, and
catastrophically destructive wildland fires. These fires not only compromise the
forests' ability to provide timber, outdoor recreation, clean water, and other
resources, but they also pose increasingly grave risks to human health, safety,
property, and infrastructure.”

Awareness of this fuel management issue is longstanding. This over-accumulation of fuel
has also been a primary concern in recent regional environmental analyses.

“Wildland fire suppression activities, aided by improved technology for fire
detection, prevention, and suppression, were generally successful in reducing the
extent of wildland fires from the 1910s through 1960s. Fuel loadings have
steadily increased as a result of suppression efforts and fire frequencies have
declined (Agee 1993). As aresullt, fire size, intensity, and severity have
increased...”

Interior Columbia Basin Ecosystem Management Project Supplemental
Draft Environmental |mpact Statement
March 2000

“ Current management strategies and those of the immediate past have
contributed to forest conditions that encourage high-severity fires. The policy of
excluding all fires has been successful in generally eliminating fires of low to
moder ate severity as a significant ecological process. However, current
technology is not capable of eliminating the high-severity fires. Thus, the fires
that affect significant portions of the landscape, which once varied considerably
in severity, are now almost exclusively high-severity, large, stand-replacing
fires.”

Serra Nevada Forest Plan Amendment Draft
Environmental Impact Statement
April 2000

“[Thefires of 2000] reflect a longer-term disruption in the natural fire cycle that
has increased the risk of catastrophic firesin our forests and rangelands... .
Wildfires are on a pace to break decades-old records. ...The intensity of this
year’'sfiresisthe result of two primary factors: a severe drought accompanied
by a series of stormsthat produced millions
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of lightning strikes and windy conditions, and the long-term effects of more than
a century of aggressively suppressing all wildfires, which hasled to an unnatural
buildup of brush and small tressin our forest and rangelands.”

Managing the Impact of Wildfires on

Communities and the Environment: A Report to the
President in Response to the Wildfires of 2000
September 8, 2000

Affected Environment

This over riding concept frames all of the fuel management effects analysis. in
inventoried roadless areas, very little fire hazard reduction work has occurred in the past
and little work is planned for the future. Regardless of whether there is a prohibition on
road construction and reconstruction or a prohibition on timber harvest in inventoried
roadless areas, the highest priorities for fuel management work will continue to be on
NFS lands outside of roadless areas where natural resource values or potential threats to
human communities are the highest. This point has been validated in two recent
government reports. The first document, a Report to the President titled Managing the
Impact of Wildfires on Communities and the Environment (White House 2000), notes that
atop priority for reducing wildland fire risk is to reduce fuels in forests and rangelands
adjacent to, and within communities. The second report, Protecting People and
Sustaining Resources in Fire-Adapted Ecosystems:. A Cohesive Strategy (Laverty and
Williams 2000), addresses the need to restore roaded and managed |andscapes in close
proximity to communities. Specific Cohesive Strategy priorities are:

Wildland-urban interface,

Readily accessible municipal watersheds,

Threatened and endangered species habitat, and
Maintenance of existing low-risk Condition Class 1 areas.

Even though the majority of fuel management work is expected to occur outside
inventoried roadless areas, if there was a threat to human life or property, threatened or
endangered species, or community or domestic watersheds from a hazardous fuel
situation in inventoried roadless areas, then agency personnel, working at the local level,
could choose to work in these areas.

In the fuel management effects analysis that follows, it is assumed that fire hazard
reduction work would not begin in inventoried roadless areas for at least 20 years, the
estimated time it would take to address the extremely hazardous fuel situations outside
roadless areas. (Some agency personnel think the 20-year timeframe is overly optimistic,
and that it would take a much longer period to correct the hazardous fuel situationsin
roaded landscapes.) The fuel management effects described in the following analysis
pertain only to situations where fuel reduction work is potentially expected to be
completed in inventoried roadless areas.
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The fuel management trend analysis in the FEIS was based upon NFS fire occurrence
data (see Fire Suppression section) and the following sources of information, strategic
direction, and geographic information system mapping products:

Coarse-scale fire regime and condition class assessment
National fuel management restoration strategy
Wildland-urban interface demographics

Historical fuel management treatment costs

Coarse-Scale Fire Regime and Condition Class Assessment — A national fire regime-
mapping process and coarse-scale assessment has identified acres at potential risk from
uncharacteristic wildland fire effects (Coar se-Scale Assessments for Wildland Fuel and
Management, Hardy, Bunnell, Menakis, Schmidt, and Long 1999). The coarse-scale data
used in this analysis were developed for national-level planning. Summaries of the data
were restricted to State or Forest Service regional scales. The data were not intended to
be used at finer spatial scales.

The assessment devel oped three condition classes and five fire regime groups to
categorize and describe vegetation composition and structure conditions that currently
exist. They serve as generalized rankings — based on coarse-scale data— to be used only
as approximations for strategic planning purposes at national, State, or regional scales.
These fire regime groups and condition classes are shown in Tables 3-11 and 3-12,
respectively.

Table 3-11. Fire regime grouping based on coarse-scale data.

Fire regime
group Frequency Severity
I 0-35 years Low severity
[l 0-35 years Stand replacement severity
" 35-100+ years Mixed severity
v 35-100+ years Stand replacement severity
\ > 200 years Stand replacement severity

(Hardy and others 2000)

A fireregimeisadescription of how fire functions as a process within an ecosystem. Fire
regimes are characterized by fire frequency, predictability, seasonality, intensity,
duration, and scale. Five combinations of fire frequency, which are based on firereturn
interval and fire severity, served as the basis for the five Fire Regimes in the Coar se-
Scale Assessment.

Of the five Fire Regimes, Fire Regimes | and |1 demonstrate the most significant
departure from historical fire occurrence. Fire Regime | includes western dry, pine forests
and other long-needle pine species, aswell as dry-site Douglasfir. Fire Regime 1l
includes the drier grassland types, tall grass prairie, some chaparral ecosystems, and
mountain brush communities. Generally these fire regimes occur in lower to mid-
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elevation forest and rangelands types where peopl e tend to dwell, and when not
maintained in their natural condition, comprise the greatest risk to human health and
safety, as well as potential 1oss of property, highly valued resources, and commaodity
interests.

Fire exclusion has substantially altered the patterns of stand development, succession and
disturbance regimesin Fire Regimes | and I1. Systems operating at longer time scales,
characterized by mixed severity and less frequent stand-replacing fire (Fire Regimes I11-
V), have been less affected. Large, stand-replacing fires will still occur in these fire
regimes.

The analysis for the FEIS also focuses on the three condition classes identified in the
Coarse Scale Assessment. Condition class categorizes the current condition within each
of the five fire regimes. Current condition defines the departure from the historic
disturbance regime and the resulting vegetative structure and composition.

A qualitativerisk ranking is assigned to each condition class — low, moderate, high. The
chance of losing key ecosystem components in awildland fire increases from Condition
Class 1 (lowest risk) to Condition Class 3 (highest risk) as described in Table 3-12.

The description of condition class “risk” (used to classify and rank the three condition
classes) is not the probability of afire occurring. Instead, it refers to the potential harmful
effects to key ecosystem components and human communities that are occurring because
of altered vegetation composition and structure and to the uncharacteristic wildfire effects
that can occur once awildland fire ignites and burns.

Figure 3-20 shows changes in fuel profile and vegetation composition and structure that
have typically occurred in the dry, pine forests of the West. Grasslands, brushlands, and
other vegetation types found throughout NFS lands have experienced similar changesin
condition class resulting from changes in management emphasis or exclusion of fire. The
sequence of photographs in Figure 3-20, taken in 1909, 1929, and 1980, shows how
condition class changes from alow to a high rating. The 1909 photograph, representing
Condition Class |, shows a ponderosa pine forest at the Fort Valley Experiment Station
near Flagstaff, AZ. Regularly occurring forest fires would have kept this forest at alow
risk from uncharacteristic wildland fire effects, but after years of fire exclusion, this
forest became densely populated with small diameter trees. Astime passed, the fire
hazard and condition class both rose. The dense tree stocking seen in the 1929 and 1980
photographs, representing Condition Classes 2 and 3, would require some mechanical
pretreatment before prescribed fire could be applied.

On the 170 million acres of NFS lands outside of Alaska, for Fire Regimes |-V, 66
million acres can be described as low risk, 57 million acres as moderate risk, and 38
million acres as high risk (Table 3-13).

The condition class and fire regime databases were devel oped using biophysical data,
environmental modeling, and the knowledge of regional fire ecology experts. The
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Table 3-12. Condition classes based on vegetation composition and structure conditions.

Condition class

Interpretation

1

Low risk to
ecosystem
heath and from
uncharacteristic
wildfire effects

2

Moderate risk
to ecosystem
health and from
uncharacteristic
wildfire effects

3

Highrisk to
ecosystem
heath and from
uncharacteristic
wildfire effects

Fire regimes are within historical range of variability for fire frequency and
intensity. Vegetation composition and structure is largely intact and
functioning. Forests and rangelands within this class can be maintained by
regular application of prescribed fire, or wildland fire use, and do not need
pretreatment. As used in this analysis, if a wildland fire occurs in Fire
Regimes | and I, it is generally non-lethal to vegetation and non-
threatening to people and communities. However, some Condition Class 1
lands in Fire Regimes Ill, IV, and V, could produce intense, stand-
replacing fires.

Fire regimes and associated vegetation composition and structure are
moderately altered. One or more fire cycles may have been missed,
allowing denser stocking of sapling trees, woodlands or shrubs. Wildland
fires on these lands produce a mixed severity burn pattern. Fifty percent of
these forests and rangelands may need pretreatment (thinning, chipping,
hand piling, dozer piling, yarding, helicopter logging, mastication, mowing,
and crushing of fuels) before prescribed burning. Some inventoried
roadless areas may need pretreatment before being managed with
prescribed fire or wildland fire use.

Fire regimes and associated vegetation composition and structure are
substantially altered. Multiple fire cycles have been excluded, representing
a dramatic departure from historical conditions. Forests and rangelands
that were once open and park-like are now densely stocked with trees,
closed woodlands, or shrubs. Nearly 100% of this condition class may
need pretreatment, especially along the perimeters, before prescribed fire
can be successfully used. Wildland fires would be of high severity, killing
most of the vegetation, damaging key ecosystem components, and
possibly posing direct threats to people and communities.

(Laverty and Williams 2000)

condition class and fire regime databases were al so reviewed and validated by local

experts. As such, these national databases are the most accurate spatial data of their kind
ever prepared for the contiguous United States. When viewed for entire States or regions,
the databases accurately portray patterns of condition class and fire regime as they exist
on the ground.

There is uncertainty associated with whether an individual pixel in the geospatial map is
fire Condition Class 1, 2, or 3. This attribute uncertainty is mostly due to the scientific
judgment used to integrate the biological and ecological data sets used to prepare the fire
condition map. The scale of data sets (1 kilometer) contributes less to the uncertainty than
does the scientific judgment. The Agency has been unable to quantify the extent to which
this uncertainty exists. The Agency has also been unable to identify if errors associated
with the data may be correlated with whether an areais roaded or unroaded, and
therefore, the Agency has not eliminated the possibility that the data may be biased in this

way.
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1909 Photo — Condition
Class 1

Regularly occurring, low-intensity fires could maintain
vegetative conditions similar to those shown here.
Analysis of fire-scarred trees indicates that fire burned
these forests at 2 to 20 year intervals. The fires were
“hot” enough to restrict most encroaching vegetation,
but “cool” enough to avoid killing most of the older-
aged trees.

1929 Photo —
Condition Class 2

By 1929, because fire had been excluded for 2 to 3
cycles, the forest began to reveal changes in species
composition and structure. The site had a higher
percentage of small trees.

1980 Photo — Condition
Class 3

By 1980, the vegetative composition and structure has
changed from what existed in 1909. Over this 71-year
period, grasses and herbs on the forest floor were
replaced by dense thickets of smal trees in the
understory. During drought periods, the overabundance
of vegetation stresses the site, pre-disposing it to insect
infestations, disease outbreaks, and severe wildland fire.

Figure 3-20. Photos taken at the same location over 71 years illustrate changes in condition class

and vegetative structure due to wildfire exclusion.

(USDA Forest Service and Ecological Restoration Institue 2000; 1909 and 1929 photographs courtesy: G.A. Pearson;

1980 photograph courtesy: Frank Ronco)

Because of this uncertainty, the Agency acknowledges that this fire-condition class data
should not be used at a scale finer than an entire State. The data cannot be relied on to
portray an accurate picture of geographic areas smaller than a State. Map overlay using a
geographic information system was the process used to compare inventoried roadless
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Table 3-13. Acres (in millions) at risk from uncharacteristic wildfire effects for Condition Classes 1
through 3 in Fire Regimes | through V, excluding Alaska.

Fire Regimes |-V

Condition Condition Condition
Class 1 Class 2 Class 3 Other land
low risk moderate risk high risk cover Total
All National 66 57 38 9 170
Forest System
lands
Inventoried 19 14 8 2 43

roadless areas
(Roadless Database 2000)

areas and other NFS lands outside of inventoried roadless areas with respect to condition
class and fire regime. The inventoried roadless areas are mapped at afiner scale as
compared to the broad scale condition class and fire regime data. The national scale and
resolution of the condition class and fire regime databases limit the minimum size of
areas that can be compared. Taken together, however, the inventoried roadless areas are
large enough to allow comparisons to be made using State and regional summaries. The
geographic information system methods used for this analysis are consistent with other
assessments that used multi-scale geospatial data (USDA Forest Service and USDI
Bureau of Land Management 2000). A detailed discussion of coarse-scale data sets and
analysis proceduresisin the Fire Management Specialist Report, which is available for
review at roadless.fs.fed.us.

Figure 3-21 displays the same information for inventoried roadless areas as Table 3-13
(Condition Classes 1-3, Fire Regimes I-V) for each Forest Service region. As the bar
chart illustrates, the highest risk from uncharacteristic wildland fire effectsin inventoried
roadless areas occurs in the Western United States. The following Western regions
contain the most high-risk acreage: Region 6 (Oregon and Washington), Region 1
(Montana and northern Idaho), Region 4 (southern Idaho, Utah, Nevada, and a small
portion of western Wyoming), and Region 5 (California).

National Fuel Management Restoration Strategy — The Forest Service has prepared a
national strategy, “Protecting People and Sustaining Resources in Fire-Adapted
Ecosystems: A Cohesive Strategy” (Laverty and Williams 2000), for protecting
communities and restoring and maintaining ecosystem health by reducing the over-
accumulation of fuel. The Cohesive Strategy tiers from the national Coarse-Scale
Assessment and is a broad-scale analysis that will be refined as finer-scale national forest
data become available.

Table 3-14 displays, by individual State, potential treatment acres within inventoried
roadless area boundaries. Many States have no lands needing treatment. Further
prioritization of treatments will occur at the forest level, commensurate with forest and
rangeland sustainability, watershed protection, conservation of species diversity,
protection of property, reduction of wildland fire costs, and public and firefighter safety.
Unless an imminent threat to public safety, private property, water quality, or T&E
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species exists, inventoried roadless areas would be alow priority for fuel treatment over
the next 20 years, primarily because higher priority areas are more common outside of
roadless aress.

Table 3-14 presents National Forest System fire condition class data in inventoried
roadless areas by State. Thisdata useis at afiner scale than what the Coarse-Scale Fire
Regime and Condition Class Assessment suggests is appropriate. The Agency
acknowledges that as the size of the analysis areas are reduced, the attribute uncertainty
associated with the data increases. The uncertainty associated with the actual condition
classthat is associated with these small areas may be significant. The Agency has not
quantified the extent of this uncertainty nor identified whether the results of this analysis
may be biased due to a correlation between attribute error and if an areais roaded or
unroaded.

Condition Classes 1, 2, and 3 and Fire Regimes | and Il were identified in the Cohesive
Strategy as areas for fuel and vegetation treatment. For the purposes of this FEIS, these
same condition classes and fire regimes were assumed to be potential fuel treatment
priorities within inventoried roadless areas. As pointed out earlier, Fire Regimes 111-V
were not considered potential treatment areas for purposes of this anaysis.

Table 3-15 is a subset of the coarse-scale information presented in Table 3-13. Thistable
categorizes acres of NFS lands and inventoried roadless areas by Condition Classes 1
through 3, but only Fire Regimes | and |1, both derived from the Coarse Scale
Assessment. Because of the extremely low fire hazard in the temperate rain forest of
Alaska (Region 10), condition class information is not included in either Table 3-15 or
Figure 3-21.

Figure 3-21 displays the risk information by condition class, under all fire regimes, for
inventoried roadless areas in each Forest Service region. Asthe bar chart illustrates, the
greatest number of acres at risk from wildland fires within inventoried roadless areas
occurs in the Western United States (Regions 1-6).

Condition Class 1, Low Risk to Ecosystem Health and from Uncharacteristic Wildfire
Effects— Approximately 19 million acres of inventoried roadless areas are at |ow risk of
experiencing uncharacteristic wildfire effects. 16 million of those acres are located at mid
to high elevationsin Fire Regimes I11-V.

The remaining 3 million acres, in Fire Regimes | and 11, are classified as potentially
needing fuel treatment. Even though forest and shrublands within Condition Class 1 are
rated at low risk to ecosystem health from wildland fire, they still require regular
application of prescribed fireto remain at low risk. Of those 3 million acres, 556,000
acres are located in the East (Regions 8 and 9) and 2.45 million acres are located in the
West (Regions 1-6.).

Condition Class 2, Moderate Risk to Ecosystem Health and from Uncharacteristic
Wildfire Effects — Approximately 14 million acres of total inventoried roadless areas are
at moderate risk of losing key ecosystem components from uncharacteristic wildfire
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Table 3-14. Potential treatment areas, in thousands of acres, by State. States without National Forest
System lands are not included.

Fire Regimes | and Il

Condition
Classes
1,2, 3
Percent of
Condition Condition Condition total
National Forest Inventoried Class 1 Class 2 Class 3 inventoried
System lands  roadless areas low risk med risk high risk roadless
States total acres total acres Acres Acres Acres areas
AL 665 13 1 11 1 100
AZ 11,255 1,174 67 792 108 82
AR 2,586 95 71 14 7 97
CA 20,698 4,416 484 534 879 43
CO 14,509 4,433 34 598 554 27
FL 1,153 50 47 0 0 94
GA 865 63 29 29 4 98
ID 20,458 9,322 291 690 77 11
MO 1,493 25 21 1 2 96
MT 16,893 6,397 49 224 920 6
NV 5,833 3,186 551 1,074 483 66
NM 9,327 1,597 182 779 358 83
NC 1,244 172 105 55 6 97
ND 1,106 266 192 0 0 72
OK 397 13 2 11 0 100
OR 15,658 1,965 74 299 428 41
SD 2,012 80 22 53 5 100
TN 698 85 54 18 9 95
uT 8,179 4,013 477 1,119 247 46
VA 1,660 394 200 92 44 85
WA 9,214 2,015 12 250 345 30
wvV 1,033 202 8 46 44 49
wY 9,238 3,257 16 115 7 4
Aggre- 5,285 69 16 12 17 0.65
gate®
Total 161,459 43,302 3,000° 7,000° 4,000° 31

 Aggregate is composed of the following States: IL, IN, KY, LA, MS, NE, PA, TX, and SC with 10,000 acres or less of
Condition Class 1 through 3 lands.

® Rounded to nearest million acres.

(Roadless Database 2000)

effects. Because wildland fire has been excluded in these forests for years, they revedl
changes in species composition and structure. Vegetation is now denser in these forests
and rangelands with fewer large trees, more small trees, and fuels that are more
continuous. When awildland fire occurs, it kills amajority of the smaller trees and
occasionally burnsinto the crowns of the larger trees, aso killing them.

Nearly 7 million acres have been identified as potentially needing treatment. Of the 7
million acres, 294,000 acres are located in the East (Regions 8 and 9) and 6.7 million
acres are located in the West (Regions 1-6).
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Table 3-15. Potential treatment acres (in millions) for Condition Classes 1 through 3 in Fire Regimes |
and Il on all National Forest System lands and in inventoried roadless areas, excluding Alaska.

Fire Regimes | and Il
Condition Class 1 Condition Class 2 Condition Class 3

low risk moderate risk high risk Total
All National 22 38 29 89
Forest System
lands
Inventoried 3 7 4 14

roadless areas

(Hardy and others, 2000, Roadless Database 2000)
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Figure 3-21. Potential risk from uncharacteristic wildland fire effects for inventoried roadless areas
by Forest Service region ®in Condition Classes 1-3 and Fire Regimes I-V.
(Hardy and others 2000, Roadless Database 2000)

® Because of the extremely low fire hazard in the temperate rain forest of Alaska (Region 10), condition class information
is not included.

Condition Class 3, High Risk to Ecosystem Health and from Uncharacteristic Wildfire
Effects — Approximately 8 million acres of inventoried roadless areas are at high risk of
losing key ecosystem components. These forests and rangelands are overgrown and
increasing in density. Because of this overabundance of vegetation, wildland fire can
quickly move from the ground to the crowns of the larger trees, contributing to severe,
high-intensity fires that result in complete overstory mortality. These “hot” wildland fires
damage key ecosystem components, including the soil. In these forests and rangelands, a
firewould be difficult to control. Of the 8 million acres rated at high risk, nearly 4
million acres are identified as potentially needing treatment. Of these 4 million acres of
high priority treatment, 428,000 acres are in the East (Regions 8 and 9) and 3.5 million
acres are located in the West (Regions 1-6).

While some Eastern and Southern forests are at moderate to high risk of losing key
ecosystem components, from wildfires, fuel hazard in these geographical areasis not as
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widespread as in the West. On these lands, prescribed burning can usually be
accomplished without mechanical pretreatment. The goal for fuel treatment in these
regionsis to maintain ecosystemsin the low risk classification. Specifically, the Eastern
(R-9) and Southern (R-8) regions generally have more low-risk areas than other regions.
There are isolated exceptions though. For example, adjacent to the Boundary Waters
Canoe Area Wilderness (R-9), 6,000 acres of a 477,000-acre blowdown occur in
inventoried roadless areas posing a serious fire hazard.

Even though Alaska has minimal fire hazard and major fuel management work is not
planned, it should be noted that on Alaska s Kenai Peninsula on the Chugach National
Forest, a spruce bark beetle epidemic has created 112,000 acres of forest that could burn
in asevere wildland fire. Approximately 92,000 acres are in inventoried roadless areas

Wildland-Urban Interface Demographics — The wildland-urban interface demographics
refer to the urban areas, dwellings, or other concentrations of people adjacent to NFS
boundaries. For purposes of this analysis, the wildland-urban interface was classified into
five categories based on ambient population densities near inventoried roadless area
boundaries:

o Wildland — 0 to less than 2.6 people per square mile (e.g., Loma, ND and Boulder, UT )
e Rura — 2.6 to less than 26 people per square mile (e.g., Marysvale, UT and Owyhee, NV)
e Rura/Urban - 26 to less than 260 people per square mile (e.g., Cohutta, GA and Neihart,

MT).
e Suburban - 260 to less than 1,300 people per square mile (e.g., Blackduck, MN and
McCall, ID)

e Urban— 1,300 or more people per square mile (e.g., Missoula, MT and Bishop, CA).

Ambient population density class distributions for each Forest Service region were
created by first placing both 1- and 5-mile buffer zones around each inventoried roadless
area. Figure 3-22 shows how the 1- and 5-mile buffer zones were spatially mapped near
Tucson, Arizona. A similar map was produced for each inventoried roadless area.

After the buffer zones were created, an ambient population density map was placed over
them, producing the density class distributions shown in Tables 3-16 and 3-17. The
information in Tables 3-16 and 3-17 does not |ocate each density class to a specific
geographic area. Instead, these tables show the proportion of the total land area for each
of the five population density classes (wildland, rural, rural/urban, suburban, and urban)
compared to the total land areain each buffer zone. These proportions are expressed as
percentages for each Forest Service region.

As expected, in most regions the ambient population density within 1- to 5-miles of
inventoried roadless areas is very low, in fact, the ambient population density isless than
1%. Exceptions occur in the Southern and Eastern regions. In the Southern region, within
the one-mile buffer zone, the rural ambient popul ation density class becomes more
prevalent (40% rural vs. 52% wildland) than in other regions. A similar pattern occursin
the Eastern region, with more than 22% in the rural ambient population density class and
approximately 76% in the wildland class (Table 3-16).
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Table 3-16. Percentage of land by ambient population density class within 1 mile of inventoried
roadless area boundaries.

Region?® Wildland Rural Rural/Urban Suburban Urban
Northern (1) 98.0 1.8 0.3 0.0 0.0
Rocky Mountain (2) 93.7 4.7 1.6 0.1 0.0
Southwestern (3) 94.6 4.2 1.1 0.1 0.0
Intermountain (4) 96.0 2.7 0.9 0.2 0.1
Pacific Southwest (5) 88.8 8.6 2.3 0.2 0.0
Pacific Northwest (6) 94.3 5.1 0.6 0.0 0.0
Southern (8) 52.1 39.6 8.2 0.1 0.0
Eastern (9) 75.9 22.3 1.8 0.0 0.0
National average 86.7 111 2.1 0.09 0.01

#Region 10 is excluded because of the low fire occurrence on National Forest System lands in Alaska’
(U.S. Department of Energy 1998; Roadless Database 2000)

Table 3-17. Percentage of land by ambient population density class within 5 miles of inventoried
roadless area boundaries. ?

Region Wildland Rural Rural/Urban Suburban Urban
Northern (1) 95.0 3.3 15 0.1 0.0
Rocky Mountain (2) 91.4 5.7 2.5 0.4 0.0
Southwestern (3) 91.6 5.2 2.5 0.5 0.1
Intermountain (4) 91.6 4.7 2.5 0.7 0.4
Pacific Southwest (5) 82.8 111 4.3 1.2 0.6
Pacific Northwest (6) 91.4 7.1 1.4 0.1 0.0
Southern (8) 38.1 42.0 18.1 1.7 0.1
Eastern (9) 65.9 29.0 5.0 0.2 0.0
National average 81 135 4.7 0.6 0.2

#Percent values are rounded to the nearest 1/10 and may exceed 100%.
(U.S. Department of Energy 1998; Roadless Database 2000)

Fuel Management Treatment Costs — The national budget for fuel management on NFS
lands has averaged $60 million annually. Costs for individual fuel management projects
can average from $15 to $150 per acre. If fuel treatment-reduction projects are located

near high value areas, total treatment costs can range as high as $500 to $1800 per acre.

In 1999, 1.4 million acres of NFS lands received fuel treatments. Most of those acres
were treated using prescribed fire, and 60% of the treated acres occurred in the Southern
Region (R-8). The national average cost for using prescribed fire as afuel treatment
method was $43 per acrein 1999. The 7.5 million acres of high priority acresin
inventoried roadless areas may require mechanical pretreatment to prepare a site for
prescribed fire. Projected average costs to apply prescribed fire are expected to range
from $176 to $276 per acre if mechanical pretreatment isrequired (Laverty and Williams
2000).
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Figure 3-22. Map of inventoried roadless areas overlaid with ambient population density near

Tucson, Arizona.
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Historically, the Agency has not constructed roads solely for fuel management projects.
Roads are constructed for other purposes and subsequently used to access fuel-treatment
areas. If the costs of road construction and maintenance were added to the fuel treatment
codt, the increase would likely be higher than the commodity value of the resources
protected.

There are many factors limiting the amount of work completed in inventoried roadless
areas, including funding, the number of personnel available to complete fuel treatment
planning and implementation, and the fact that the highest priorities for fuel treatment are
outside inventoried roadless areas.

Methodol ogy — Condition class, fire regimes, wildland-urban interface demographics, and
fire occurrence data (see Fire Suppression section) were used to determine the potential

trends and effects of each alternative on fuel and vegetation management activities within
inventoried roadless areas. In evaluating each alternative, four questions were considered:

Number of Large Wildland Fires—Will the number of large (1,000 acres or more) fires
increase to such an extent that key ecological factors (water, soils, vegetation, air quality,
T&E species), or human life and property are damaged?

Wildland-Urban Interface — Will fuel and vegetation management activities to ensure
public safety and to protect property in the wildland-urban interface near inventoried
roadless area boundaries be adversely affected?

Treatment of Potential Areas— Can an aggressive fuel and vegetation management
program be implemented on the 14 million acres of inventoried roadless areas potentially
needing treatment?

Fuel Management Costs — Will the costs to reduce the threat of uncharacteristic wildfire
effects preclude reaching fuel and vegetation management objectives?

Design Elements Common to all Alternatives — Six key design elements along with the
national coarse-scale assessment, fuel management strategy, fire occurrence data, and
wildland-urban interface demographics were used to help frame the analysis.

e The primary purpose of fuel management isto maintain forest and ecosystem health and
reduce the occurrence of large fire (Davis and Cooper 1963; Wood 1982; Van
Wagtendonk 1996).

e Unlessan imminent threat to public safety, private property, water quality, or T&E
species exists, inventoried roadless areas would be alow priority for fuel treatment over
the next 20 years because higher priority areas are more common outside roadless aress.

e Disposing of fine fuel reduces fire hazard and can be accomplished through mechanical
treatment, prescribed burning, or combinations of both (Swetnam 2000).

e Among fuel management practitioners and researchers, uncertainty exists over how to
spatially locate fuel management projects (particularly at the landscape level) to prevent
large fires (Deeming 1990; Turner and Romme 1994; Pollett and Omi 2000; Miller and
others 2000; Johnson 1994).
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o Whether timber harvesting reduces the size and intensity of awildland fire is disputed
and uncertain. Both commodity-pur pose timber harvest and stewardship-timber
harvest can reduce fire intensity, the resistance to control, and fire spread provided the
ladder fuels and unutilized coarse and fine fuels are removed from the site. Conversely,
timber harvest can sometimes elevate fire hazard by increasing dead-ground fuel,
removing larger fire resistant trees, and leaving an understory of ladder fuels (Graham
and others 1999; Sacket and others 1996; Barrett 1994; Feeney and others 2000;
Weatherspoon 2000).

e The costs of road construction and maintenance were not factored into this analysis as
they vary widely depending on terrain, road design, and associated mitigation measures.
Roads used for fuel treatment are often constructed for other purposes. This analysis
focused on the direct cost of fuel treatment activities (Saveland 1987), and not on the
costs of building aroad just for fuel management purposes.

Alternative 1 — No Action

Numbers of Large Wildland Fires — Approximately 160,000 acres within inventoried
roadless areas are projected to burn annually. More than 90% of this acreage will burnin
an estimated 17 large (1,000 acres or more) wildland fires. Acreage and the number of
large wildland fires are expected to increase over the next 20 years.

Wildland-Urban Interface — Minimal fuel reduction work is currently being conducted in
the wildland-urban interface adjacent to inventoried roadless areas because few people
live there (Tables 3-16 and 3-17). This alternative would provide the widest array of fuel
treatment options to efficiently manage fuels in the wildland-urban interface.

Potential Treatment Areas — Even though some inventoried roadless areas currently
allow road construction, very little fuel management work is currently being completed in
these areas. Treatment areas inside inventoried roadless areas would likely continue to be
classified as low priority for work due to the large amounts of fuel treatment needs that
have been identified in treatment areas outside inventoried roadless areas. Because this
aternative permits road development and all forms of vegetative manipulation, afull
range of hazardous fuel reduction techniques could be used.

Of the 14 million acres of inventoried roadless acres identified as potentially requiring
fuel treatment under thisanalysis, all 3 million of the low risk acres and approximately
3.5 million (or 50%) of the moderate risk acres can be treated using prescribed fire
without mechanical pretreatment. Approximately 3.5 million of the moderate risk acres
and all 4 million of the high risk acres, totaling 7.5 million acres, may need some type of
mechanical pretreatment before prescribed fire can be used to reduce the fire hazard.

An estimated 90,000 to 95,000 acres of forest rated as Condition Class 2 and 3 could be
treated in the next 5 years by commodity-purpose and stewardship-timber harvest
methods. This represents just more than 1% of the 7.5 million acresin inventoried
roadless areas potentially needing treatment that could require mechanical pretreatment
before prescribed burning.
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Fuel Management Costs — This alternative will alow afull range of mechanical fuel
treatments and pretreatments in preparation for prescribed burning including: mechanical
and hand thinning, chipping, hand piling, dozer piling, mastication, mowing, crushing, as
well as land-based and aeria timber harvesting and associated yarding of standing live
and dead trees. The fuel treatment costs will vary by the treatment method sel ected, but
should average $176 to $276 per acre. These fuel treatment costs do not reflect the cost of
road construction and maintenance.

Other Indirect Effects— In inventoried roadless areas that allow road construction and
reconstruction, substantially more fuel treatment could be accomplished through timber
harvest (including thinning) and other mechanical treatments than Alternatives 2, 3, or 4.

Of the mechanical treatment options available, the effects of logging can be the most
problematic. Historically, some of the fuel created through logging has been left to
naturally decay on thousands of acres of NFSland. A scientific report (Franklin and
others 2000) Smplified Forest Management to Achieve Watershed and Forest Health: A
Critique states:

“ Any logging that reduces average tree size, at either the stand or landscape
scale —including clearcutting, shelterwoods, seed tree cuts, selective cutting of
larger trees, or thinning that lowers average stand diameter- will increase the
risk of stand-replacement firesrather than decrease it. Thinning only small and
intermediate trees less than 100 years old could decrease fire risk, depending on
how much new risk is introduced by logging slash (or its disposal). Under-
thinning done carefully can be a useful tool to reduce firerisk in dry forest

types.”

In the short term (3 to 7 years), the effect of timber harvest can be areduced fire hazard
assuming fine fuel and unutilized coarse fuel created by logging is removed. Over the
long term (20 to 40+ years), however, the indirect effect of timber harvesting may
actually make the site more flammable than before it was logged. Once aforest is
opened-up through logging, increased sunlight, more available water, and less vegetative
competition may create an environment that is more conducive to tree, shrub, grass, and
forb growth. This early successional vegetative growth often formsinto dense thickets
that create a highly flammabl e situation. New tree growth, whether from natural
regeneration or planted nursery stock, produces needles and twigs that become the fine
fuel that contributes to wildland fire spread.

A fuel management problem in these logged forests becomes how to treat the biomass
created 20 to 40 or more years after theinitial timber harvest to make the site less
flammable and to meet land management plan objectives. If the primary silvicultural
objective were to increase tree growth and yield, for example, it would be necessary to
thin these dense stands to reduce competition. This can be accomplished through pre-
commercial or commercial thinning. The problem facing the fire manager becomes what
to do with the woody debris (slash) created by these thinning operations. Post-harvest
fuel conditions commonly found in some managed forests prompt many scientists to
conclude that harvested forests have a higher propensity for large, severe wildland fires
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than forests that have not been harvested. A recent report by the National Research
Council (2000) speaks to the issue of post-harvest fuel management in Pacific Northwest
forests.

“ Logging has been proposed as a possible surrogate for fire in reducing fuel
accumulation with the added benefit of economic return (Agee 1993), but logging
and clearcutting do not necessarily reduce flammable fuels...rapid regeneration
of early-successional shrubs and trees can create highly flammable fuel
conditions within a few years of cutting. Without adequate treatment of small
woody residues, logging may exacerbate fire risk rather than lower it (Agee
1993)...”

Alternative 2

Number of Large Wildland Fires— As described in the Fire Suppression section, the
prohibition on roads in this aternative would have little effect on the number of acres
burned by wildland fire. Approximately 160,000 acres within inventoried roadless areas
are projected to burn annually. More than 90% of this acreage will burn in an estimated
17 large (1,000 acres or more) wildland fires. Acreage and the number of large wildland
fires are expected to increase over the next 20 years.

Wildland-Urban Interface — A prohibition on road construction and reconstruction would
limit the array of treatment options available to treat the fire hazard in or near the
wildland-urban interface, dlightly restricting the amount of mechanical pretreatment that
could be completed by timber harvesting. However, since relatively few populated areas
occur on boundaries between inventoried roadless areas and private lands, the overall
direct effect is expected to be dlight.

Potential Treatment Areas— Compared to Alternative 1, afull array of fuel treatment
optionsis still available, but because of fewer roads being constructed for other purposes,
fuel treatments would be more expensive and less efficient to implement, which could
result in fewer acres treated. Some fuel treatment techniques available in Alternative 1
would not be economically or logistically feasible. Treatments would continue to be a
priority in areas that are already roaded, near communities, or that are at risk for fire.

On the 14 million acres of inventoried roadless areas identified as potentially requiring
fuel treatment under this analysis (6.5 million can be prescribed burned without
pretreatment and 7.5 million which need pretreatment before burning), it is still possible
to reduce the overall fire hazard without roads. Fuel treatment techniques that do not
require roads include: prescribed burning, thinning, and sawing and stacking fuel into
small pieces for later burning. On slopes less than 35%, heavy equipment such as
bulldozers, masticators, and rubber-tire skidder s can be used to pile or rearrange fuels
provided the equipment could access treatment areas without the use of roads.

Approximately 40,000 acres of forest rated as Condition Classes 2 and 3 could be treated
in the next 5 years by traditional and timber stewardship harvest methods. Thisisless
than 1% of the 7.5 million acres of inventoried roadless areas rated as high priority,
which may require mechanical pretreatment before prescribed burning.
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Fuel Management Costs — Compared to Alternative 1, the prohibition on road
construction and reconstruction would make the planning and implementation of fuel
reduction projects more time-consuming and more expensive as new roads built for other
purposes would not be available for use. The current national average cost of $176 to
$276 per acre (Laverty and Williams 2000) for fuel treatment could increase by as much
as 100% in areas without road access. These fuel treatment costs do not reflect the cost of
road construction and maintenance.

Other Indirect Effects —-Mechanical pretreatment by timber harvest in preparation for
prescribed burning may become economically or logistically impractical in roadless
areas, because fire managers are uncertain about their ability to mechanically pretreat
fuels over large landscapes that do not have roaded access.

The Cohesive Strategy identifies areas classified as Condition Class 2 and 3in Fire
Regimes | and Il as potentially requiring fuel treatment and also needing some
mechanical pretreatment before prescribed fire can be used. Limiting road construction in
roadless areas will result in areduction of timber harvest as a mechanical pretreatment,
thus reducing the range of fuel treatment options available. Other fuel management
options would have to be attempted; such as lightly thinning the forest and using repeated
applications of low-intensity prescribed fires (two to four entries) until the overall
potential for wildifeis reduced.

Excluding the cost of road construction and reconstruction, total direct cost to treat the
7.5 million acres of inventoried roadless area under this alternative is expected to be
twice as much as treatments under Alternative 1.

It may be more cost effective to develop plans for managing lightning ignitions as a
“wildland fire used for resource benefit” (WFURB) than to attempt fuel treatment
without roads. WFURB has been widely used in Wilderness Areas (Swetnam 2000)
across the United States. A method that thins small diameter trees followed by prescribed
burning also has been applied in Grand Canyon and Sequoia/Kings Canyon National
Parks (Barrett 1999; Keifer and others 2000; USDI National Park Service 1999).
However, there is no demonstrated evidence to suggest that either technique could be
applied efficiently and economically over hundreds of thousands of acres. If these
techniques could not be applied, the indirect effect would be an increased occurrence of
more wildfires with uncharacteristic fire effects over a portion of the 7.5 million acres of
inventoried roadless areas needing mechanical pretreatment.

Even if awildland fire burned in an area that had not been mechanically pretreated or
prescribe burned, not all the fire effects are expected to be adverse. In fact, only a portion
of aforest that burns, even under the most severe fire behavior conditions, is expected to
experience lethal effects. The Cerro Grande wildland fire near Los Alamos, New Mexico,
in July 2000, burned more than 42,000 acres. An analysis of burn severity showed 34%
of the area burned at high severity, 8% burned at moderate severity, and 58% of the acres
were either unburned or burned at low severity (Interagency BAER Team 2000).
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Alternative 3

Number of Large Wildland Fires — As described in the Fire Suppression section, the
prohibition on roads in this aternative would have little effect on the number of acres
burned by wildland fire. Approximately 160,000 acres within inventoried roadless areas
is projected to burn annually. More than 90% of this acreage will burn in an estimated 17
large (1,000 acres or more) wildland fires. Acreage and the number of large wildland
fires are expected to increase over the next 20 years.

Wildland-Urban Interface — A prohibition on road construction and reconstruction
coupled with a prohibition on commodity-purpose timber harvest would limit the array of
treatment options available to treat the fire hazard in or near the wildland-urban interface,
dlightly restricting the amount of mechanical pretreatment that could be compl eted.
However, since relatively few populated areas occur on boundaries between inventoried
roadless areas and private lands, the overall direct effect is expected to be slight.

Potential Treatment Areas— Compared to Alternative 1, afull array of fuel treatment
optionsis still available, but because of restricted road access, treatments would be more
expensive and less efficient to implement, which would result in fewer acres treated.
Some fuel treatment techniques available in Alternative 1 would not be economically or
logistically feasible.

On the 14 million acres of inventoried roadless areas identified as potentially requiring
fuel treatment, 6.5 million could still be treated with prescribed fire without mechanical
pretreatment and 7.5 million may need some pretreatment before prescribed burning.

For the next 5 years, forests in Condition Classes 2 and 3 needing mechanical
pretreatment that could be treated by stewardship timber harvest would be 22,000 acres, a
decrease of 18,000 acres from Alternative 2 and a decrease of 68,000 to 73,000 acres
from Alternative 1. Thistotal acreage represents less than 1% of al inventoried roadless
lands that potentially require mechanical pretreatment.

Fuel Management Costs — Compared to Alternative 1, the prohibition on road
construction and reconstruction would make the planning and implementation of fuel
reduction projects more time-consuming and more expensive as roads constructed for
other purposes would not be available for use. The current national average cost of $176
to $276 per acre for fuel treatment could increase by as much as 100%. These fuel
treatment costs do not reflect the costs of road construction and maintenance.

Other Indirect Effects — Same as those under Alternatives 1 and 2.
Alternative 4
Number of Large Wildland Fires — The prohibition on road construction and

reconstruction and the prohibition on timber harvesting and thinning associated with fuel
pretreatment for prescribed fire use, moderately hinder the fire manager’s ability to
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manage fuel for fire hazard reduction. Compared to Alternative 1, the number of large
wildland fires would increase slightly.

Wildland-Urban Interface — Compared to the other aternatives, this aternative limits the
fuel management tools available to the fire manager to effectively treat hazardous fuelsin
the wildland-urban interface. The primary non-mechanical fuel treatment tool availablein
inventoried roadless areas adjacent to the wildland-urban interface would be prescribed
fire. Without the ability to pretreat some areas next to the wildland-urban interface before
prescribed burning, managers would be hesitant to use prescribed fire there because of
the risk of the fire escaping onto private property.

Potential Treatment Areas— A prohibition on road construction and reconstruction
coupled with a prohibition on timber harvesting and thinning associated with fuel
pretreatment for prescribed fire use limits the array of fuel treatment options available to
the fire manager. Compared to Alternative 1, fuel treatments would be more expensive
and less efficient to implement, which would result in fewer acres treated.

On the 14 million acres of inventoried roadless areas identified as potentially requiring
fuel treatment, 6.5 million acres could still be treated with prescribed fire without
mechanical pretreatment. However, on the 7.5 million acres that may need mechanical
pretreatment before burning, thinning would not be an option; but other mechanical fuel
treatments such as crushing, piling, or limbing would be permitted, as would construction
of firelines and fuel breaks needed to implement effective fire use.

This alternative does not restrict the use of prescribed fire or lightning-caused wildland
fires allowed to burn for resource benefit (WFURB). The implementation of WFURB as
aprimary fuel treatment tool to reduce the occurrence of large fires within inventoried
roadless areas is feasible, especialy in inventoried roadless areas that are large or are
located adjacent to Wilderness. This perspective has been supported in arecent position
paper in Issues in Ecology by ateam of forest ecologists (Aber and others 2000)
concludes:

“ No evidence supports the view that natural forests or reserves are more
vulnerable to disturbances such aswildland fire, windthrow, and pests than
intensively managed forests. Indeed, there is evidence natural systems may be
more resistant in many cases.”

Fuel Management Costs — Prescribed burning and mechanical pretreatment (crushing,
piling, limbing) costs are expected to double as they did in Alternatives 2 and 3. The cost
of managing fuel through WFURB is estimated to be $50 per acre. Even though the fuel
management treatment cost for WFURB is much lower than using other fuel management
tools, fewer total acres are expected to be treated by this method. This may also lead to an
increase in burned-area emergency-rehabilitation projects to treat these burned areas.
These fuel treatment costs do not reflect the costs of road construction and maintenance.

Other Indirect Effects— On the 7.5 million acres possibly requiring mechanical
pretreatment before prescribed burning, thinning would not be an option. Although other
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mechanical fuel treatments such as crushing, piling, or [imbing would be permitted, it is
unlikely they could be applied on amajority of the areas needing pretreatment. The
ability to treat hereis limited by steep, rugged topography. Without thinning to pretreat
fuelsfor prescribed burning, vegetation becomes more susceptible to uncharacteristic
wildfire effects (Della Sala and others 1995; Barrett 1994; Graham and others 1999). The
indirect effect isthat more acres of inventoried roadless area would become susceptible
to uncharacteristic wildfire effects.

This alternative would have several temporal and spatial indirect effects involved with
using WFURB as a primary fuel management technique. Few wildland fires will be
managed as a WFURB where the threat of afire burning from an inventoried roadless
area across administrative boundaries is high. In time, the fire hazard would increase.
Inventoried roadless areas near Wilderness, however, could expand the total land area
where lightning-ignited fires are alowed to burn. Many respondents to the DEIS
indicated a preference for using the WFURB as a more passive (natural) approach to
managing fire in inventoried roadless areas as the best way to retain roadless area
characteristics.

Fire Suppression

Fire suppression is the practice of controlling forest and rangeland firesin a safe,
economical, and expedient fashion, while meeting the natural resource objectives
outlined in land management plans. All fire suppression actions are governed by the
Federal Wildland Fire Management Policy, approved by the Secretaries of Interior and
Agriculture (Glickman and Babbitt 1995), which states, in part:

“No resource or property value is worth endangering people. All of our actions
and our plans must reflect this commitment. Our second priority isto protect
resources and property, based on the relative values to be protected. We must be
realistic about our abilities to fight severe wildland fire. As natural resource
managers, we must make prudent decisions based on sound assessments of all
the risks. Good management reduces the likelihood of catastrophic fire by
investing in risk-reduction measures. Good management also recognizes when
nature must take its course.”

A firethat is not meeting land management objectivesis considered an unwanted
wildland fire and is suppressed. Suppression forces, either air delivered smokejumpers
and helicopter-delivered crews or ground crews with engines, are immediately dispatched
to control these fires. When suppressing wildland fires, the first priority is firefighter and
public safety and protecting property. Other major suppression objectives can include
protection of municipal watersheds and habitat for T& E species.

Fire suppression is a complex activity. Fire personnel must be skilled to quickly make
decisions, establish priorities when resources are limited, and evaluate weather and fuel
conditions to predict how hot the fire will burn, and how fast it will spread.
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Thousands of wildland fires—ignited by humans and lightning — occur each year on NFS
lands. Suppression of these wildland fires requires large fire organizations and the
expenditure of millions of dollars. Tragically, firefighters are sometimes killed working
to control these wildland fires. Zimmerman and Bunnell (1998) describe the status of
modern fire management:

“ Challenges and risks associated with wildland fire management are

increasing in both complexity and extent. Threats from wildland fires grow each
year aslong-term effects from past land use and fire management actions
become visible in natural vegetation communities. The escalating valuesto be
protected associated with current land use practices are compounding protection
concerns. Federal land management agencies' ability to respond to these
challengesis rapidly becoming overextended.”

Affected Environment

At issue is whether a prohibition on road construction and reconstruction in inventoried
roadless areas on NFS lands would hamper the ability of firefightersto quickly suppress
wildland fires, and whether more small wildland fires (less than 1,000 acres) would
become large (1,000 acres or more), thus posing a danger to communities and natural
resources and incurring excessive control costs.

The Forest Service controls nearly 98% of wildland fires, inside and outside inventoried
roadless aress, at arelatively small size while, afew large wildland fires have the
potential to burn the most acres. For example, as of September 14, 2000, only 15 fires
(0.15% of the 10,192 ignitions on NFS lands) were responsible for 40%, or 856,000 acres
of the 2.12 million acres burned to date (USDI 2000; USDA Northern Rockies
Coordinating Group; USDI Eastern Great Basin Coordination Center).

A coarse-scale analysis of fire occurrence data for inventoried roadless areas was
developed using national fire occurrence data sets for an 11-year period (1986 to 1996)
overlaid with geographic information system maps of inventoried roadless areas. This
data set includes four of the last half of the 20™ Century’s most serious fire years: 1) 1987
in northern California and the Pacific Northwest, 2) 1988 in Y ellowstone National Park
and Montana, 3) 1994 in the West, and 4) 1996 in the Southwest and Intermountain West.

This coarse-scale analysis identified dominant characteristics and trends for wildland fire
cause (human or lightning), all causes (combination of lightning and human), fire size
(more than 1,000 acres), and median large fire size for wildland fires burning inside and
outside inventoried roadless areas. These wildland fire occurrence attributes were studied
within the context of three large NFS geographic areas: 1) the West (Regions 1 through
6), 2) Alaska (Region 10), and 3) the East (Regions 8 and 9). A further refinement of the
wildland fire-occurrence data included dividing all NFS lands into three subcategories:

1) Wilderness, 2) inventoried roadless areas, and 3) lands outside of Wilderness and
inventoried roadless areas.
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For the purposes of this analysis, NFS lands inside Wilderness and inventoried roadless
areas were classified as “ essentially roadless,” while NFS lands outside of Wilderness
and inventoried roadless areas were classified essentially roaded. NFS lands were
classified in this manner to compare fire occurrence data for areas that do not have roads
(Wilderness and inventoried roadless areas) with other areas in the National Forest
System, which includes aroad network of more than 380,000 miles. The total NFS land
areaclassified as essentially roadless is 93.2 million acres (72.7 million acres excluding
Alaska). For essentially roaded areas, the figure is 99.1 million acres (97.5 million acres
excluding Alaska).

The fire occurrence information derived from this analysis process was tabulated and
formatted into tables. Data were further refined into probabilities and then used to
describe and project the fire suppression environmental effects for all three-prohibition
aternatives (Alternative 2 through 4).

The fire occurrence data should only be used at a coarse-scale at national, regional, or
State levels. Local variations in the data could not be projected. Fire occurrence patterns
change on both national and local scales. For example, individual national forests within
the same geographic areawill produce different sets of fire occurrence statistics. At the
coarse-scale, these localized differences could not be analyzed. While this analysis
formulates conclusions at the coarse-scale, it is, nonetheless, one of the first efforts to
link and correlate fire occurrence data for areas that are essentially roaded and essentially
roadless.

The primary purpose in defining the analysis area as essentially roaded or essentially
roadless was to develop atrend for the two areas to determine whether building roads in
inventoried roadless areas actually reduces the chance of large fire occurrence. It should
be noted that portions of inventoried roadless areas already have existing roads. In
addition, large areas outside of inventoried roadless areas could actually be called
unroaded. This national-scale analysis did not address these finer-scale variations.

A literature review for this analysis produced few peer reviewed scientific articles dealing
with the consequences of building aroad solely for fire suppression purposes. Most of the
available information is anecdotal, originating from interviews with experienced
firefighters (Schuster and others 1997; USDA Forest Service 2000b). In addition, access
by road to awildland fire area does not necessarily mean firefighters will not have to
walk long distances in steep, inaccessible terrain to reach thefire.

The 1999 General Accounting Office report Western National Forests: A Cohesive
Strategy is Needed to Address Catastrophic Wildland Fire Threats (GAO 1999), notes
that total acres burned yearly by wildland fires and number of large wildland fires are
increasing (Figures 3-23 and 3-24). The 2000 fire season, as of September 14, 2000, has
surpassed all years on record except for the 1910 and 1919 fire seasons, with 2.12 million
acres of NFS lands burned (Figure 3-23). Figures 3-23 and 3-24 establish a national trend
for large fire occurrence and total annual acreage burned on NFS lands including
inventoried roadless areas.
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Data used in this analysis were historical. If complete fire occurrence data from the 2000
fire season could have been included in this analysis, the individual fire occurrence
calculations, especialy for fire size, would have changed. However, the coarse-scale
trends established for fire size and location would not have changed under each
aternative.
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Figure 3-23. Acres burned by wildland fire on National Forest Systems lands, 1910 to September 14,
2000.

(USDA Forest Service and U.S. General Accouting Office 1999)
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(USDA Forest Service and U.S. General Accounting Office 1999)
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Design Elements Common to all Alternatives — Four key assumptions common to all
alternatives were devel oped to frame the discussion in the effects analysis.

e If animminent threat of fire exists that, without intervention, would cause the loss of life
or property, aroad can be constructed for public health and safety.

e Congressional funding allocated to prepare for and suppress wildland fires would remain
constant.

o Firefighter and public safety are always the highest priority. Regardless of the selected
fire management strategy or the particular situation at the fire site, all high hazard threats
affecting firefighter and public safety would be mitigated before a suppression action is
taken.

¢ Two national trendsidentified in the 1999 General Accounting Office report apply to
roaded and unroaded lands: 1) more wildland fires will continue to occur on NFS lands;
and 2) more acreage will be burned by large wildland fires.

Four primary components, derived from extensive literature reviews and internal and
external scoping processes, were developed. These components structured the fire
suppression-effects analysis. The primary components became questions that were
answered for each alternative.

Number of Large Wildland Fires—Will the number of wildland fires escaping initial
attack and becoming large significantly change from current trends?

Annual Acreage Burned by Wildland Fire — Will the number of acres projected to burn
annually from wildland fires significantly change from current trends?

Wildland-Urban Interface — Will the Forest Service's ability to manage wildland fires
efficiently and safely in the wildland-urban interface be adversely affected?

Annual Expenditure for Fire Pre-Suppression and Emergency Fire Suppression — Will
fire costs, both in preparing to fight aforest fire and in actually fighting it, significantly
change from national historic averages?

Alternative 1 — No Action

Wildland fires that threaten human life and property or do not meet resource objectives
are always suppressed. Suppression strategies can range from full control to allowing a
portion of afire’ s perimeter to burn. Human-caused fires are always suppressed. Some
lightning-caused wildland fires that meet natural resource objectives are allowed to burn,
mainly in designated Wilderness areas. If afire is meeting land management plan
objectives, some national forests do not suppress lightning-caused fires that occur on
non-Wilderness lands. Research has shown that more than 98% of wildland fires are
controlled by alocal response unit while still small and that approximately 2% of
wildland fires cannot be controlled by initial attack crews and become large (Strauss and
others 1989).
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Reviewing fire occurrence data for size of ignitions from all causes between 1986 and
1996, less than 1% (789) of 112,722 fire starts on NFS lands became large fires. For the
same period, sightly more than 1% (190) of 16,611 fire starts in inventoried roadless
areas burned more than 1,000 acres. While in areas classified as essentially roadless,
during this period, just more than 1% (380) of 28,338 fire starts became large fires.

Before World War 11 (1946), most NFS roads were constructed primarily for fire
suppression and conservation activities. From the mid-1940s until the mid- to late-1980s,
the majority of NFS roads were constructed for timber harvest activities (Space 1979).

“ Following the fire season of 1919, which ranks second to 1910 in area burned,
the Forest Service appealed to Congress for money to build someroads. . .. The
primary purpose of these roads was for fire protection and they were well worth
the cost . . .. Following the war, all roads, except those in campgrounds, had
been built either under contract or as part of a timber sale agreement.”

Ralph S. Space, Clearwater National Forest Supervisor 1954 to 1963
“The Clearwater Sory of the Clearwater National Forest” (Space 1979)

Over the next 5 years, from 2000 through 2004, an estimated 1,160 miles of road would
be constructed or reconstructed in inventoried roadless areas. Nearly 27% (363 miles) of
this road construction is expected to occur in the low fire occurrence and low fire risk
forests of Alaskawhere, because fires seldom occur on NFS lands, roads usually are not
used for fire suppression purposes. In national forests outside Alaska, approximately 797
miles (or 159 miles per year) of road could potentially be constructed in the next 5 years
and used for fire suppression purposes.

Number of Large Wildland Fires— Of the 1,500 total wildland fires that occur annually in
inventoried roadless areas, 17 become large. These large fires account for 93% of all
acres burned. This number isincreasing, and thistrend is expected to continue.

Annual Acreage Burned by Wildland Fire — Currently, an average of 160,000 acres of
inventoried roadless areas burn annually. In the future, an increasing trend in burned
acreage is expected. Thisincreasing trend is expected to continue. More than 10,000
wildland fires occur on NFS lands each year, burning from 600,000 to 800,000 acres
(Genera Accounting Office 1999). Approximately 96% of this burned acreage isin the
West, where nearly 1,500 of these fires (14%) start in inventoried roadless areas.

Annually humans cause approximately 25% of these 1,500 fires in inventoried roadless
areas. Lightning is the primary cause of forest firesin the West (Regions 1 through 6).
Humans are responsible for a higher percentage of wildland fires in the South (Region 8),
the Northeast (Region 9), and Alaska (Region 10).

Alaska s Chugach and Tongass National Forests experience avery low fire occurrence.
From 1986 through 1996, 442 fires burned approximately 1,700 acres for an annual
average of only 153 acres burned on NFS lands. Lightning accounted for only 1 of these
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442 wildland fire ignitions. Because of this extremely low fire occurrence, Alaska was
not included in this analysis.

Wildland-Urban Interface — As shown in Tables 3-16 and 3-17, few concentrated
populations of either individuals or communities occur near inventoried roadless areas.
Due to these population densities, afire spreading from an inventoried roadless area
would have little opportunity to endanger human life or property.

Annual Expenditure for Fire Pre-Suppression and Emergency Fire Suppression — The
average cost of suppressing awildland fire in inventoried roadless areas would continue
to fluctuate around the averages identified in Figure 3-25. The annual average
expenditure for emergency fire suppression is $304 million. In preparing and maintaining
fire organizations, the fixed costs add, on average, an additional $326 million each year.
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Figure 3-25. Historical fire suppression costs.
(USDA Forest Service 2000b)

Table 3-18 compares wildland fire occurrence for all causes (lightning and human-caused
wildland fires) in areas classified as essentially roadless and essentially roaded. The fire
occurrence (measured as the number of wildland fire ignitions per 10,000 acres) in
Wilderness and inventoried roadless areas is nearly the same for all Forest Service
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regions. This may be due to the limited human-use of these areas, lack of access
(no roads), and nonexistence of permanent human communities.

However, when comparing inventoried roadless areas with areas that are essentially
roaded, there is a significant difference in the coarse-scale fire occurrence data. In Forest
Service Regions 1 through 9, fire occursin essentially roaded areas twice as many times

Table 3-18. Lightning- and human-caused fire occurrence by Forest Service region in
essentially roadless and essentially roaded National Forest System lands, 1986 to 1996.

Essentially
Essentially roadless areas® roaded areas”
Total fire starts
in National
Total fire Forest System
starts in  Total fire starts | lands outside
Total fire starts in Total fire  inventoried in Wilderness |Wilderness and
National Forest starts in roadless and inventoried| inventoried
Regions® System lands Wilderness® areas® roadless areas® |[roadless areas
Northern (1) 12,600 1,865 3,252 5,117 7,483
(3.7 (3.6) (3.7) (6.6)
Rocky Mountain (2) 5,735 338 1,072 1410 4,325
(0.7) a.7) (1.3) 3.9
Southwestern (3) 21,872 2,108 1,547 3,655 18,217
(7.8) (5.6) (6.7) (12.0)
Intermountain (4) 12,279 1,641 5,050 6,691 5588
(3.0 (3.2 3.1) (5.2)
Pacific Southwest (5) 23,165 2,808 3,016 5,824 17,341
(6.6) (7.2) (6.9) (14.9)
Pacific Northwest (6) 18,189 2,506 2,344 4,850 13,339
(5.3) (5.9 (5.5) (8.4)
Southern (8) 13,614 249 245 494 13,120
(3.5) (2.6) (3.0) (11.5)
Eastern (9) 5,268 212 85 297 4,971
(1.6) (1.3) (1.5) (4.9)
Total 112,722 11,727 16,611 28,338 84,384
(4.1) (3.8) (3.9) (8.7)

& 72.7 million acres of National Forest System lands inside Wilderness and inventoried roadless areas.

® 97.5 million acres of National Forest System lands outside of Wilderness and inventoried roadless areas.
° Region 10 (Alaska) is not included. Data unavailable for Alaska.

4 Number in parenthesis is number of fire starts per 10,000 acres.

(Roadless Database 2000)

asininventoried roadless areas. For the Western United States (Regions 1 through 6), the
chance of afire occurring istwice as likely in essentially roaded areas asin inventoried
roadless areas. For the Eastern United States (Regions 8 and 9), the likelihood that fire
will occur in essentially roaded areas is almost four-times greater than
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in inventoried roadless areas. The net result is that there is a substantially increased level
of fire occurrence outside inventoried roadless areas.

Table 3-19 represents a tabulation of human-caused (includes campfires, smoking, debris
burning, incendiary devices, railroads, equipment use) fire occurrences using the same
classifications asin Table 3-18. Similar to Table 3-18, the chance of a human-caused

Table 3-19. Fire occurrence for human-caused fires by Forest Service region in
essentially roadless and essentially roaded National Forest System lands, 1986 to 1996.

Total human

Essentially roadless areas °

Essentially
roaded areas ”

Total human

Total human

Total human
caused fire starts
in National Forest

caused fire caused fire caused fire System lands

starts in Total human starts in starts in outside

National caused fire  inventoried Wilderness and| Wilderness and

Forest starts in roadless inventoried inventoried

Regions °© System lands Wilderness® areas’ roadless areas’| roadless areas®
Northern (1) 2,755 189 477 666 2,089
(0.4) (0.5) (0.5) (1.8)
Rocky Mountain (2) 2,219 177 382 559 1,660
(0.4) (0.6) (0.5) (1.5)
Southwestern (3) 7,757 277 335 612 7,145
(2.0) (1.2) (1.2) 4.7)
Intermountain (4) 2,977 327 1,025 1,352 1,625
(0.6) (0.6) (0.6) (1.5)
Pacific Southwest (5) 10,655 662 1,210 1,872 8,783
(1.5) (2.9) (2.2) (7.6)
Pacific Northwest (6) 5,428 549 541 1,090 4,338
(1.2) (1.4) (1.2) 2.7)
Southern (8) 12,320 184 175 359 11,961
(2.6) (1.8) (2.2) (10.5)
Eastern (9) 4,944 106 79 185 4,759
(0.8) (1.2) (0.9) 4.7)
Total 49,055 2,471 4,224 6,695 42,360
(0.9) (0.7) (0.9) (4.4)

#72.7 million acres of National Forest System lands inside Wilderness and inventoried roadless areas.

®97.5 million acres of National Forest System lands outside of Wilderness and inventoried roadless areas.
¢ Region 10 (Alaska) is not included. Data unavailable for Alaska.
¢ Number in parenthesis is number of fire starts per 10,000 acres.

(Roadless Database 2000)

wildland fire occurring in aWilderness or inventoried roadless areas is nearly the same

for al Forest Service regions.
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In the West, the chance of a human-caused wildland fire occurring in an essentially
roaded areais nearly three times more likely than in an essentially roadless area. In the
East, the chances are nearly five times as likely.

In the West, 80% of human-caused fires start in essentially roaded areas. In the East, the
figureisnearly 97%. Nationally (in all Forest Service regions), it isfour times more
likely that a human-caused wildland fire will occur in an areathat is essentially roaded
rather than an inventoried roadless area.

Table 3-20 shows lightning-caused fire occurrence only. Nationally (in all Forest Service
regions), alightning fireistwice as likely to occur in an areathat is“essentially roaded”
asin an inventoried roadless area. In the West, the chances of this occurring is 1.6 times
aslikely, and inthe East it is 1.7 times as likely. Variation in these regional statisticsis
most likely due to: lightning occurrence patterns unique to specific locales, historical
thunderstorm paths, the amount of precipitation with thunderstorms, and the ignitability
of the forest or range where the lightning strikes.

Table 3-21 shows the large fire occurrence for both human and lightning occurrence.
Nationaly, (in al Forest Service regions) there is atwo-times greater chance of alarge
forest fire burning in an areathat is essentially roaded as in an inventoried roadless area.
However, a comparison of the land areas classified as essentially roadless (Wilderness
plus inventoried roadless areas), with areas that are essentially roaded shows that these
numbers are almost equal. Approximately 50% of all large fires that ignite on NFS lands
occur in essentially roadless areas.

The high number of large fires occurring in essentially roadless lands cannot be attributed
to lack of access. If this were the case, then fewer large fires would occur in essentially
roaded areas. Because many of the large fires originate where natural barriers would
eventually slow their spread, they are alow priority for fire suppression resources.

Analysis of the fire occurrence datafor all causes (Table 3-21) indicates that more large
fires occur in inventoried roadless areas in Region 1 (Montana and Northern Idaho),
Region 6 (Oregon and Washington), and Region 4 (Arizonaand New Mexico). Again,
priority setting is probably the main reason wildland fires are larger in these regions.
During periods of high fire occurrence, drought, and high fire danger when thunderstorms
ignite hundreds of fires within a geographic area, many wildland fires burning within the
boundaries of inventoried roadless areas are alow priority for fire suppression resources.
For example, in awildland fire situation where crews and materials are limited, afire
burning in aremote section of an inventoried roadless area would be prioritized lower
than afire that was threatening private homes in the wildland-urban interface.

An example of how priority setting affected the final cost and size of wildland fires
occurred during the 1999 fire season in northern California. The two largest and most
costly fires, the Kirk Fire and Big Bar Fire, burned 227,000 acres and cost more than
$176 million dollars to suppress. They both started in unroaded, remote, and extremely
rugged Wilderness Areas. Outside the Wilderness Areas, other fires threatened private
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Table 3-20. Fire occurrence for lightning-caused fires by Forest Service region in essentially
roadless and essentially roaded National Forest System lands, 1986 to 1996.

Essentially
Essentially roadless areas ° roaded areas "
Total lightning
caused fire
starts in
Total lightning Total lightning | National Forest
caused fire Total lightning caused fire System lands
starts in Total lightning  caused fire starts in outside
National caused fire starts in Wilderness and | Wilderness and
Forest System starts in inventoried inventoried inventoried
Regions® lands Wilderness® roadless areas” roadless areas®|roadless areas®
Northern (1) 9,845 1,676 2,775 4,451 5,394
(3.4) (3.1) (3.2) 4.7)
Rocky Mountain (2) 3,516 161 690 851 2,665
(0.3) (1.1) (0.8) (2.4)
Southwestern (3) 14,115 1,831 1,212 3,043 11,072
(6.8) (4.4) (5.6) (7.3)
Intermountain (4) 9,302 1,314 4,025 5,339 3,963
(2.4) (2.5) (2.5) (3.7)
Pacific Southwest (5) 12,510 2,146 1,806 3,952 8.558
(5.0 (4.3) 4.7) (7.4)
Pacific Northwest (6) 12,761 1,957 1,803 3,760 9,001
(4.1) (4.5) (4.3) (5.7)
Southern (8) 1,294 65 70 135 1,159
(0.9) (0.7) (0.8) (1.0)
Eastern (9) 324 106 6 112 212
(0.8) (0.1) (0.6) (0.2)
Total 63,667 9,256 12,387 21,643 42,024
(3.2) (2.1) (3.0) 4.3

& 72.7 million acres of National Forest System lands inside Wilderness and inventoried roadless areas.

® 97.5 million acres of National Forest System lands outside of Wilderness and inventoried roadless areas.
®Region 10 (Alaska) is not included. Data unavailable for Alaska.

4 Number in parenthesis is number of fire starts per 10,000 acres.

(Roadless Database 2000)

property in less remote areas. An internal review of the fires (USDA Forest Service
2000b) stated that the Big Bar Fire “in terms of priority for resources was ranked last out
of 8 firesin northern California.” When firefighting resources were available to attack
these fires, the fires were extremely large and were burning in such steep inaccessible
terrain, that firefighters had difficulty in safely controlling them.

The 2000 fire season has provided additional examples of priority setting affecting fire
size. The Flossie Fire, lightning ignited on July 31 in a Wilderness Area on the Payette
National Forest, grew to 36,800 acres by August 18, with four people committed to
staffing. Burning at the same time on the Lolo National Forest in Montana, the Thompson
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Table 3-21. Fire occurrence, in starts per 100,000 acres, for large fires (more than 1,000 acres) by
Forest Service region in essentially roadless and essentially roaded National Forest System lands,

1986 to 1996.

Essentially roadless areas ®

Essentially roaded
areas

Total large fire starts

Total large fire Total large Total large fire | in National Forest
starts in fire starts in starts in System lands
National Total large inventoried Wilderness and | outside Wilderness
Forest System fire startsin  roadless inventoried and inventoried

Regions® lands Wilderness® areas’ roadless areas®| roadless areas *
Northern (1) 118 53 23 76 42

(1.1) (0.3) (0.5) (0.4)
Rocky Mountain (2) 32 1 5 6 26

(0.0) (0.1) (0.1) (0.2)
Southwestern (3) 142 40 28 68 74

(1.5) (1.0) (1.2) (0.5)
Intermountain (4) 173 41 60 101 72

(0.8) (0.4) (0.5) 0.7)
Pacific Southwest (5) 164 23 38 61 103

(0.5) (0.9) (0.7) (0.9)
Pacific Northwest (6) 99 19 33 52 47

(0.4) (0.8) (0.6) (0.3)
Southern (8) 44 7 3 10 34

(1.0) (0.3) (0.6) (0.3)
Eastern (9) 17 6 0 6 11

(0.5) (0.0) (0.3) (0.2)
Total 789 190 190 380 409

(0.7) 0.4 (0.5 (0.4)

#72.7 million acres of National Forest System lands inside Wilderness and inventoried roadless areas.
® 97.5 million acres of National Forest System lands outside of Wilderness and inventoried roadless areas.

¢ Region 10 (Alaska) is not included. Data unavailable for Alaska.
¢ Number in parenthesis is number of fire starts per 100,000 acres.
(Roadless Database 2000)

Flat Complex Fires, agroup of fires threatening two communities, was at 9,300 acres on

August 18, with 452 people committed to suppression (USDI 2000).

Table 3-22 indicates that the median size of large wildland fires for all causesis greater
outside inventoried roadless areas in Regions 1, 2, 4, 5, 8, and 9. In Regions 3 and 6, this
trend is reversed, the median size of large fires in inventoried roadless areas is greater

than those outside roadless areas.
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Fire Occurrence Summary Information — On a national basis:

o Ninety-eight point nine percent of all wildland firesin inventoried roadless areas are
controlled at less than 1,000 acres.

e Themedian size of alargefirefor al fire occurrence causesis greater inside than outside
inventoried roadless areas (Table 3-22).

e Themedian size of alarge wildland fire started by humansis greater on landsinside
inventoried roadless areas (Table 3-22).

e A wildland fireignition (regardless of the cause) is nearly two times more likely to occur
in an essentially roaded area than in an essentially roadless area (cal culation is based on
number of fire starts per 10,000 acres) (Table 3-18).

o Human-ignited wildland fireis nearly five times as likely to occur in an essentially
roaded areathan in an essentially roadless area (calculation is based on number of fire
starts per 10,000 acres) (Table 3-19).

e A lightning-caused fire is nearly one and one half times as likely to occur in an
essentially roaded area than in essentially roadless area (calculation is based on number
of fire starts per 10,000 acres) (Table 3-20).

e A largefireisone and one-quarter times more likely to occur in essentially roadless areas
(calculation is based on number of fire starts per 100,000 acres) (Table 3-21).

Alternatives 2 and 3

Primary wildland fire trends as outlined under Alternative 1 would be projected to
continue under these two alternatives including the number of fires escaping initial
attack, the annual acres burned, the effect on fire suppression actionsin the wildland-
urban interface, and the pre-suppression and emergency Suppression costs.

Uncertainty exists among fire researchers concerning whether the number of acres burned
annually by wildland fires is reduced by timber harvest (Stephens 1998) or thinning
(Weatherspoon and Skinner 1996; Alexander and Y ancik 1977; Fahnestock 1966). It can
be said, with some certainty, that removal of large fuels substantially reduces fire
intensity, and its potential to become large. However, whether timber harvesting also
reduces the final size of large wildland fires is debatable. Timber harvesting “opens’ a
forest (Countryman 1955), which allows more sunlight to penetrate to the forest floor
causing the fine fuels, needles, and small sticksto dry faster and to stay dry longer. In
addition, wind is able to penetrate into an open forest, which can sometimes cause firesto
spread faster and become larger.

Number of Large Wildland Fires — Same effects as those under Alternative 1.

Annual Acreage Burned by Wildland Fire — Same effects as those under Alternative 1.
Wildland-Urban Interface: Same effects as those under Alternative 1. After 20 years,
however, the potential threat from wildland fire at the wildland-urban interface is

expected to increase as the population at increasesin this area.

Annual Expenditure for Fire Pre-Suppression and Emergency Fire Suppression — Same
effects as those under Alternative 1.
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Alternative 4

Number of Large Wildland Fires— Over the next 20 years the number of large wildland
firesininventoried roadless areas is not expected to differ appreciably from those under
Alternative 1.

Annual Acreage Burned by Wildland Fire — Over the next 20 years, the average acreage
burned by large wildland fires is not expected to differ from those under Alternative 1.

Wildland-Urban Interface — Over the next 20 years, the potential threat of awildland fire
burning inside an inventoried roadless area toward a wildland-urban interface is expected
to be the same as that under Alternative 1. After 20 years, however, the potential threat
from wildland fire at the wildland-urban interface is expected to increase as the
population at the wildland-urban interface increases.

Annual Expenditure for Fire Pre-Suppression and Emergency Fire Suppression — Same
effects as those under Alternative 1.

Other Indirect and Cumulative Effects on
Fuel Management

Table 3-23 is a comparative summary of each alternative compared to each primary
component. Information from the Fire Suppression section was combined with
information from the Fuel Management analysis to summarize the effectsin this table.

Since thetotal land area covered by the proposed Roadless Rule encompasses
approximately 31% of the NFS, affecting nearly every section of the United States, the
cumulative effects analysis, like the effects portrayed for each alternative, will be
described on a national basis as coarse-scale trends.

A significant increase in the amount of Federal land treated for high fire hazard is
expected in the near future. In arecent report to President Clinton — Managing the Impact
of Wildland fires on Communities and the Environment (White House 2000) — it was
noted that it would take “ significant investments to treat landscapes through thinning and
prescribed fire” to address the fuel accumulation of past wildland fire suppression. The
report went on to note that “since 1994, the Forest Service and the Bureau of Land
Management have increased the number of acres treated to reduce fuel build-up from
fewer than 500,000 acres in 1994 to more than 2.4 million acres’ in 2000.

States and private landowners aso actively treat the fire hazard on their lands. The annual
acreage treated by States is unknown, but it would be substantially less than what is done
on Federal lands.

The Forest Service Cohesive Strategy estimates that nearly 59 million acres of the 192
million acres of NFS land will require fuel treatment to reduce the risk of uncharacteristic
wildland fire effects, either by prescribed fire alone or by mechanical pretreatment
followed by prescribed fire. Approximately 32 million acres could be treated by
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prescribed fire aone, and 27 million acres would need mechanical pretreatment before
applying prescribed fire. Even though 16% percent of the NFS lands identified as
potentially needing fuel treatment are within inventoried roadless areas; very few high
priority areas (wildland-urban interface, municipal watersheds, and threatened and
endangered species habitat) are found in inventoried roadless areas.

Fuel treatment acreage for fire hazard reduction is expected to increase on al Federa and
some State lands in the in next 5 to 20 years. Most of this fuel treatment will occur in the
high priority watersheds outside inventoried roadless areas where the overall values at
risk are highest. The total acreage of high priority fuel treatment lands within inventoried
roadless areas is small when compared to the total acreage that requires treatment on all
Federal and State lands.

Approximately 14 million acres of short interval fire-adapted NFS lands are identified as
potentially needing fuel treatment within inventoried roadless areas (Table 3-14).
Approximately one million acres arein the East, (Regions 8 and 9) and nearly 13 million
acres are in the West (Regions 1-6).

Treatment of these 14 million acres will be deferred for at least 20 years, however,
because areas with higher values at risk from uncharacteristic wildfire effects (wildland-
urban interface or high valued natural resources or community watersheds) that occur
outside inventoried roadless areas are the highest priority for treatment. Full fire
suppression is expected to continue on most of these 14 million acres until at least 2020,
when a gradual implementation of the Cohesive Strategy is expected to begin inside
inventoried roadless areas.

The cumulative effect of fully suppressing wildland fires within inventoried roadless
areas for the next 20 years would be the continued exclusion of an additional two to three
natural fire cycles. Thiswould result in a greater accumulation of fine, dead ground fuel
(twigs, sticks, branches) and further encroachment of thickets of small trees and other
vegetation beneath the dominant canopy. When aforest or rangeland fire does occur,
especially during periods of high fire danger (drought, low fuel moisture, high winds),
there will be a greater chance of severe fire behavior that creates negative effects within
the ecosystem and, based on projected popul ation increases, threatens increasing numbers
of people and communities.

When the 14 million acres within inventoried roadless areas are compared to all Federal,
State, and private lands potentially needing fuel reduction to prevent the occurrence of
uncharacteristic wildfire effects, the overall cumulative effect isvery small. Thisfact is
underscored since nearly all high priority treatment areas (wildland-urban interface,
municipal watershed, and threatened and endangered species habitat) occur outside
inventoried roadless areas.

Wildland-urban interface — Of the 10 fastest growing States in the United States, eight
are in the West (Riebsame and others 1997) where more forest and rangelands are at risk
from uncharacteristic wildfire effects. The national average yearly population growth is
about 1%, while the growth rate for the West ranges from 2.5% to 13%. For example, the
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population of Nevada is expected to grow from roughly 1.9 million in 2000 to nearly 2.8
million in 2025. The population of Montana is currently more than 900,000 and is
expected to grow to 1.2 million by 2025. The current population of 1daho is more than 1
million and is expected to grow to nearly 2 million by 2025.

Because few people currently live on the boundary between inventoried roadless areas
and the wildland-urban interface, the problem of awildland fire burning from inside an
inventoried roadless areainto thisinterface is relatively rare. The human population
density at or near the wildland-urban interface will increase if current national population
trends continue. In time, the cumulative effect will be more peopleliving in close
proximity to inventoried roadless areas. In the future, however, the expected increasein
interface population density will make the risk of severe wildland fires at the wildland-
urban interface more likely.

Interior Columbia River Basin - The cumulative impact of implementing both the
Cohesive Strategy and the Interior Columbia Basin Ecosystem Management Project
(ICBEMP) was analyzed. Maps displaying areas with the highest priority for fuel
treatment were overlain with two maps from the ICBEMP that identify ecosystem
restoration-priority areas. Cumulatively, few maor conflicts would occur from
implementing these two national assessments within inventoried roadless areas.

Transportation Policy Rule - As noted in the Forest Service Road System section of the
FEIS, “the combined effect of implementing the road policy, proposed roadless
conservation policy, and individual land management plans — all within the planning
framework in the planning regul ations — would create additional acres of unroaded
areas.” In the future, acres of unroaded NFS lands are likely to increase by 5% to 10%.

Roads outside inventoried roadless areas would not be decommissioned if acompelling
fire management need exists to keep them open. Currently, however, no scientific process
has been developed to determine the consequences to the fire suppression and fuel
management programs of either closing or obliterating existing roads. The cumulative
effect associated with this uncertainty isthat some roads might be closed that, in the
future, are necessary for reducing fire hazard. Conversely, some roads that should have
been closed might inadvertently remain open.

Other Indirect and Cumulative Effects on
Fire Suppression

On Federa lands managed by the Bureau of Land Management, Forest Service, Bureau
of Indian Affairs, Fish and Wildlife Service, National Park Service, and on lands
managed by States, hereafter called “ Federal and State land”, a comparison was made of
annual wildland fire occurrence for human and lightning ignitions and total acres burned
(Table 3-24).

As can be seen in Table 3-24, nearly 99% of al human-caused ignitions and nearly 92%
of all lightning-ignited wildland fires occur on land outside of inventoried roadless areas.
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Table 3-23. Comparative summary of direct and cumulative effects on fuel management under all
alternatives by primary components.

Component

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Number of large
wildland fires

Wildland-urban
interface (WUI)

Potential ability
to treat areas

by:

Prescribed fire
without
mechanical
pretreatment

Timber harvest ?

Mechanical
pretreatment
with prescribed
fire

WFURB °

Cost

Acres burned by
large wildland fires
expected to
increase in next 20
years, then a
gradual decrease
is expected as the
treatment of priority
areas begins

Little threat to WUI
now; in 40 years
number of people
living in WUI is
expected to
increase

Few areas treated
now, potential
increase in the
future

90,000 to 95,000
acres could be
treated in next 5
years; potential
increase in 40
years

Few acres being
treated now;
potential increase
in future

None now;
potential increase
in future

$176 to $276/acre
future

Acres burned by
large wildland fires
expected to
increase in next 20
years, then a
gradual decrease
is expected as the
treatment of priority
areas begins

Little threat to WUI
now; in 40 years
number of people
living in WUI is
expected to
increase

Few areas treated
now, potential
increase in the
future

40,000 acres could
be treated in next 5
years; potential
increase in 40
years

Few acres being
treated now;
potential increase
in future

None now;
potential increase
in future

$352 to $552/acre
future

Acres burned by
large wildland fires
expected to
increase in next 20
years, then a
gradual decrease
is expected as the
treatment of priority
areas begins

Little threat to WUI
now; in 40 years
number of people
living in WUI is
expected to
increase

Few areas treated
now, potential
increase in the
future

22,000 acres could
be treated in next 5
years; potential
increase over 40
years

Few acres being
treated now;
potential increase
in future

None now;
potential increase
in future

$352 to $552/acre
future

Acres burned by
large wildland
fires expected to
increase in next
20 years, a few
more large fires
than under
Alternatives 1
through 3

Little threat to
WUI now; in 40
years number of
people living in
WUI is expected
to increase

Few areas
treated now,
potential increase
in the future

No acres treated
by this method

Few acres being
treated now;
potential increase
in future

None now;
potential increase
in future

Less than
$50/acre future if
WFURB used

# The acres of fuel treatment that could be accomplished through timber harvest if one choose to work in an inventoried
roadless area. In the future, most high-priority fire-hazard reduction work will continue to be outside inventoried roadless

areas.

P wildland Fire Used for Resource Benefit

Because a mgjority of the fire suppression activities will continue to take place outside of
inventoried roadless areas, the cumulative effect of applying the Roadless Rule to themis

negligible.
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Table 3-24. Comparison between Federal land, State land, and inventoried roadless areas of annual
average fire occurrence and annual acres burned.

Number human- Acres human- Number lightning- Acres lightning-

Protection area caused fires caused fires caused fires caused fires
Federal and State land 102,000 1,900,000 13,000 2,000,000
, 4,400 250,000 5,800 481,000
National Forest System
lands (4) (13)°® (45)° (24)°
. 384 3,800 1100 130,000
Inventoried roadless
areas (<1)? (<1)? (>8)? =7?

# Percentage of all fires occurring and all acres burned on Federal and State lands.
(National Interagency Fire Center 2000; Roadless Database 2000)

In comparing Alternatives 2 and 3 with Alternative 1, the fire occurrence data indicate, at
anational coarse-scale, that prohibiting road construction and reconstruction in
inventoried roadless areas would not cause an increase in the number of acres burned by
wildland fires or cause an increase in the number of large fires. The data further reveal
that building roads into inventoried roadless areas would likely increase the chance for
human-caused fires. Conversely, in areas that are already roaded, fire occurrence data for
all causes, human and lightning, indicates that the number of large fires are dramatically
higher than in inventoried roadless areas.

Using such suppression resources as smokejumpers and fire crews delivered by
helicopters, the current fire suppression organization has been effective in suppressing at
asmall size approximately 98% of wildland fire startsin inventoried roadless areas. The
Agency has along history of successfully suppressing firesin inventoried roadless areas.
This high level of suppression performance is expected to continue.

Over time, Alternative 4, when coupled with the effects described in the Fuel
Management section of thisanalysis, would produce a fire environment in which larger
fires occurred and the total acreage burned annually would rise. Under this alternative,
any form of timber cutting, including thinning, would be prohibited. Therefore, forests
would become thicker and denser with vegetation, resulting in an increase in fuel loading
and associated potential increase in large forest fires.

After evaluating all fire occurrence data, the conclusion of this analysisisthat overal fire
potential is greater on NFS lands outside inventoried roadless areas than on lands inside
inventoried roadless areas. Other national assessments have reached the same conclusion.
“Wildland areas with complex terrain or amoderate or high road density have a moderate
or higher risk of wildland fires” (USDA 1996b).

Once afire becomes large, road access alows firefighting materials and personnel to
quickly enter an area, resulting in lower suppression costs. It is doubtful, however, that a
fire manager would know where to place aroad before a large fire occurs, or how to pre-
design aroad for an effective access route to afuture, potentialy large fire.
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During the 2000 fire season in the West, when conditions of high fire danger and drought
were coupled with high fire occurrence, wildland fires became uncontrollable in roaded
and inventoried roadless areas. To limit the size and number of forest and rangeland fires,
fire managers must address the high fuel loads common to most of these ecosystems.

In public response to the DEIS, hundreds of respondents suggested that a direct link
exists between the presence of roads and the occurrence of large fires. Without roads, one
respondent explained, “you raise the probability of catastrophic fires.” Another person
wrote that without road access “fire control will be out of the question.”

If building aroad into an area where a uncharacteristic wildfire could potentially occur
would limit the size, number, and intensity of future wildland fires, the following issues
exist:

o To strategically locate a NFS road for fire control before the fire occurred would be a
complex task of predicting the future. A fire manager would have to accurately predict
all possible combinations of weather, fuel loadings, fire occurrence patterns, drought
cycles, and seasonal weather events before road construction.

e Thelocation of the current NFS road was based more on the extraction of commodities
for commercial use than on creating a route for the speedy delivery of firefightersto
forests that are at risk from uncharacteristic wildfire effects. In the past, road construction
was paid for by the use that benefited most from the initial access (mainly timber
harvesting). Therefore, if roads were built to prevent large fires, a new method of
financing the construction would be necessary.

e Building aroad into aforest at high risk from uncharacteristic wildfire effects could
increase the incidence of human-caused fires. A human-caused wildland fire is nearly
five times more likely to occur on essentially roaded lands than on essentially unr oaded
lands.

o Evenin essentially roaded areas, firefighters must often walk long distances, negotiating
steep mountainsides and thick brush to reach afire area. The presence of aroad, does not
guarantee firefighters will have direct accessto where awildland fire is burning.

e Because of the rugged terrain, in most inventoried roadless areasit is not feasible to build
roadsinto all areas at high risk from uncharacteristic wildfire effect. The inaccessibility
of inventoried roadless areas helps to explain why roads do not currently exist in these
areas.

e Inmany cases, even if one knew where afuture large fire would occur, the environmental
and economic cost of building aroad into this high fire risk areawould be higher than the
value of the resource protected. Many inventoried roadless areaforests arelow in
economic timber harvest value, which often iswhy these areas have not been logged.

e Evenif roads were constructed into al inventoried roadless areas that are rated as
moderate to high risk from large forest fires, awildland fire burning there could still be
given alow priority for fire suppression resources. (This occurred many times during the
2000 fire season.)

e |Inmost cases, the highest priority for suppression resources would be where NFS land
road networks currently exist, and where overall resource values are high (private
property, for example, or timber stands that have been logged and replanted), not in
inventoried roadless aress.

o [orest managers would concentrate their fire hazard reduction efforts on currently roaded
areas where the fire hazard and threat to high value resources exists. Many fire ecologists
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(USDA Forest Service 1996b; Agee, per. comm., Wildland Resources Center 1996)
believe that many areas with roads have a higher fire hazard and the potential for more
severe wildland fires than exists in inventoried roadless areas.

Burned Area Emergency Rehabilitation
Affected Environment

Severe impacts may occur on portions of watersheds that experience large wildland fires,
activating a specia program designed to handle these emergencies. The Burned Area
Emergency Rehabilitation (BAER) program was developed in 1974 to assess severely
burned areas and to implement treatments to prevent watershed emergencies (severe
erosion, flooding, landdlides, etc.) on the burned area and downstream. Teams of
specially trained professionals evaluate fire effects, design and install treatments, and
monitor the effectiveness of those treatments. Typical treatments include, but are not
limited to, building sediment retention structures in stream channels, improving drainage
on roads and trails, seeding to improve vegetative cover, mulching bare soils, placing
burned trees or other materials on the slope contour to slow runoff and capture eroded
soil, and similar measures (Robichaud and others 2000).

Burned areas are evaluated for treatment needs regardless of their location (Wilderness,
inventoried roadless area, roaded areas, etc.). Decisions to treat areas are based upon
predicted potential damagesto life, property, and resources. The range of treatments may
vary, however, depending on terrain or management restrictions (such as in Wilderness),
or treatment costs may vary depending on accessibility or other factors.

The vast mgjority of BAER activities take place in Regions 1 through 6 although Regions
8 and 9 have used the BAER program on occasion. The level of BAER activities varies
widely from year to year, depending on the severity of the fire season and the number of
large and damaging fires that occur. BAER activity shifts between regions of the country.
For example, the 1996 season saw considerable activity in the Southwest, intermountain
West, and California. The 2000 fire season is very active in most regions except the
Pacific Northwest. California always seems to have a busy fire year with significant
BAER projects.

The number of BAER projects and funding varies widely between years. A very active
fire season occurred in 1996, with 58 projects at a cost of more than $10 million. In 1997,
which was considered a modest year, there were 10 BAER projects that cost about $1.1
million. A relatively quiet year was in 1998, with only four projects at a cost totaling
about $1.0 million. A significant increase occurred in 1999, with 18 projects totaling
more than $6.7 million.

The 2000 fire year will be arecord fire year and arecord BAER year both in terms of
projects initiated and total funds spent. As of September 16, 2000, the Forest Service has
approved 57 projects with more than 12 remaining to be submitted for approval. Total
approved funding to date is more than $25 million. Projects have treated more than
200,000 severely burned acres. Treatments so far include seeding on 78,000 acres (this
includes 14,000 acres of treatment to prevent the spread of non-native invasive species),
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4000 acres of mulch, 11,000 acres of contour erosion barriers, 390 miles of road
maintenance and culvert improvement, and 71 miles of trail maintenance (Copenhagen
2000).

Alternatives 1-3

Since the number of large wildland firesis expected to increase during the next 20 years,
additional BAER activities would be required to assess conditions, design and install
treatments, and monitor effectiveness. This expected rate of increase should slowly
diminish as fuels treatments in priority areas become effective over larger |andscapes.
These alternatives would have no short- or long-term effect on the amount of BAER
activity required by the Agency.

Alternative 4

Effects would be similar to Alternatives 1 through 3 except the number of largefiresis
likely to continue to increase slightly after 20 years due to expected lower rates of fuel
treatments. Increased BAER activity is expected as follow-up to these fires to protect
water, soil, and air resources and life and property on-site and downstream.

The indirect and cumulative effects of the alternatives on Burned Area Emergency
Rehabilitation are discussed with the indirect and cumulative effects on physical
resources.

Insects and Disease
Affected Environment

Many forestlands across the country are at risk of serious insect attack and disease
infection. In the inland Western United States, trees across wide areas of the landscape
are dying faster than they are growing or being replaced (Mutch and others 1993).
Because of this, tree mortality conditions exist that amost guarantee large and severe
wildland fires. Other forest resources, aquatic, wildlife, watershed and other values, are
also affected. Managers of public and private forests are being challenged to take rapid
preventative action to restore these forests to conditions more similar to their historic
range of variability or at least to a socially desired condition (Edmonds and others 2000).

In 1996, the Forest Service initiated a mapping effort to evaluate forest health risk on all
forested lands in the United States. A geographic information system database was
created that displays NFS lands most at risk of mortality from insects and diseases. This
database is still under development, in its current form, it is recommended for use only at
the national scale. It will be used in combination with other layers (fire, T& E species, and
wildland-urban interface), still under development, to help set priorities for addressing
forest health problems (Lewis 2000).

Information from the insect and disease geographic information system layer has been
used at a broad national scale to identify acres at risk from substantial tree mortality and
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growth loss from insects and disease. The endemic insect and diseaserateis
approximately 5% mortality. Areas are at risk if 25% or more tree mortality or growth
loss (beyond the endemic level) can be expected over the next 15 years. Gypsy moth, root
diseases in the West, mountain pine beetle, and southern pine beetle accounted for more
than two-thirds of the acres at risk of tree mortality. Dwarf mistletoes and heart rot
accounted for nearly three-fourths of the acres at risk of growth loss (Lewis 2000).

Nationally, approximately 58 million acres of all ownerships are at risk of tree mortality,
and 24 million of those acres are NFS lands. About 3 million of these acres on national
forests occur inside inventoried roadless areas where road construction is not currently
allowed by land management plans. In inventoried roadless areas, another 4 million acres
at risk arein areas where road construction and reconstruction are currently permitted by
the land management plans. The percent of area at risk in inventoried roadless areasis
about the same as the percent of area at risk for all NFS lands.

The magjority of the areas at risk from root disease are in large, highly concentrated areas
in Western Montana and northern Idaho. Mountain pine beetle high-risk areas are found
throughout the West but are concentrated in Washington, Oregon, and Montana. Growth-
loss risk projections identified approximately 48 million acres across the country. Dwarf
mistletoe infestations across the West accounted for slightly more than a third of those
acres, and heart rot in Alaska made up slightly more than a third (Lewis 2000).

Geographic information system data for insect and disease risk of mortality was
combined with fire risk data to identify, at a coarse national scale only, joint areas of
concern. Table 3-25 below identifies the combined risk by Forest Service region.

Table 3-25. Acres (in thousands) of inventoried roadless areas at combined risk of insect, disease,
and fire.

Inventoried roadless areas at combined

Region ? Inventoried roadless areas risk of insect, disease, and fire
Northern (1) 9,005 246
Rocky Mountain (2) 6,183 43
Southwestern (3) 2,771 35
Intermountain (4) 15,960 221
Pacific Southwest (5) 4,200 93
Pacific Northwest (6) 4,002 102
Southern (8) 954 106
Eastern (9) 664 24
Total 43,739 870

% Region 10 (Alaska) is not included. Data unavailable.
(Roadless Database 2000)

While these combined at-risk acres have a critical need for forest health treatments, such
as thinning and fuels reduction, it should be noted that the percentage of these acresin
inventoried roadless areasis sightly lower than that of the combined at-risk acresfor all
NFS lands.
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Given the scope of the forest health problem, the controversy associated with roadless
areas, and the cost of building new roads, it islikely that higher priority for treatment to
reduce the impacts of insects and disease would be assigned to roaded areas than to
inventoried roadless areas.

Alternative 1- No Action

Road construction and timber harvest would continue to be used, consistent with land
management plan direction, to treat a portion of high-priority stands within inventoried
roadless areas at risk of insect or disease mortality where stand location and other factors
make timber harvest economically feasible.

Under this alternative, timber harvest could be used to improve forest health conditions
(e.g., suppressing insect infestation, thinning to improve stand vigor, or fuels reduction)
on an estimated 18,000 to 19,000 acres per year in inventoried roadless areas during the
first 5 years following rule implementation.

New road construction or reconstruction would reduce the cost of mechanical treatment
needed to achieve the resource objectives or desired conditions. New road construction or
reconstruction would provide closer access for equipment and vehiclesto carry out
timber harvest, fuels reduction, or other stand treatment activities. Depending on the
distance from the nearest road and the size and quantity of material removed, per-acre
costs for stand treatments are likely to be higher in unroaded areas than in roaded areas.
Thisisdueto lower production rates in unroaded areas for moving logs, whole trees, or
bundles of trees from the stump to the landing. Roads are further from where the trees are
removed or where the work is actually done. Skidders must travel longer distances, other
equipment must travel further from the road to the job site, and work crews must walk
farther. Total management costs of multiple treatments over time, when road construction
is prohibited, may be higher than comparabl e situations where road construction is
permitted. Thisincludes consideration of road construction and maintenance costs.

It is unlikely that national forest managers would have any substantive impact on insect
and disease condition over the next 5 years. Over the next 20 to 40 years, though, this
aternativeislikely to be substantially more effective in reducing insect and disease
problems than any of the other aternatives. In this longer term, we would expect an
average of 13,000 to 15,500 acres of timber harvest per year within inventoried roadless
areas that would help improve forest health. However, the Agency may still be unableto
treat all of these acres because of limited budgets, resource concerns, the high cost of
road construction, and increasing levels of public controversy over roadless area
management.

Alternative 1 would allow a higher level of timber harvest in inventoried roadless areas
than the other alternatives. This would produce higher revenues, resulting in more funds
for Brush Disposal (BD) and Knutson-Vandenberg (K-V) collections. These funds are
collected from timber sale receipts and could be used for fuel reduction and thinning that
otherwise would require appropriated funds.
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Alternative 2

Under this alternative, timber harvest not requiring new road construction or
reconstruction would be used to accomplish forest health improvement objectives (e.g.,
suppressing insect infestation, thinning to improve stand vigor, fuels reduction) on an
estimated 8,000 acres per year in inventoried roadless areas during the first 5 years
following rule implementation. Fewer acres of forest health treatment would be
accomplished under this aternative (compared to Alternative 1) because road
construction is prohibited.

Timber harvest could be used in the following areas:

e Adjacent toroads.

o Wherelogging equipment (forwarders, skidders, etc.) could move products long
distances to roads.

e Wherelogging equipment could move products to off-road landings or where skyline
yardersor helicopters could swing the logs or trees to the nearest roads.

o Where standard helicopter or skyline yarding is feasible.

Depending on the value of the product being removed, helicopter yarding is economically
feasible up to 1 mile from the nearest road. Since this aternative allows timber harvest
for commodity purposes, the larger and higher-value trees removed would generate more
revenue and offset higher logging costs. In the Pacific Northwest, timber-harvesting costs
for skyline yarding are approximately twice that for ground-based equipment, and
helicopter costs can range from 3 to 5 times the ground-based equipment costs
(Reutebuch 2000).

In the long term, beyond the first 5 years, 3,000 to 4,000 acres per year may be
accomplished by timber harvest to improve forest health, reflecting higher costs over
time as forest lands nearest to existing roads are treated.

Alternative 3

Under this alternative, types of forest-health-treatment activities would be similar to those
in Alternative 2. Timber harvest for stewardship purposes only would be used to
accomplish forest-health improvement objectives (e.g., suppressing insect infestation,
reducing the spread of disease, thinning to improve stand vigor, and fuels reduction) on
an estimated average of 4,400 acres per year in inventoried roadless areas during the first
5 years following rule implementation. Fewer acres of forest health treatment would be
accomplished under this aternative (compared to Alternatives 1 and 2) because treatment
cost/acre would be substantially higher due to the road construction prohibition and lower
harvest volumes/acre.

Less work would be done using timber sale contracts because the smaller-diameter,
lower-value trees would likely result in fewer economically viable timber sales. More
forest health objectives would have to be accomplished using ser vice contracts or means
other than timber sale contracts, which would require more appropriated funds. In the
long term, beyond the first 5 years, 1,200 to 1,400 acres per year may be accomplished by
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timber harvest to improve forest health, reflecting higher cost over time as forest lands
nearest to existing roads are treated.

Alternative 4

With timber harvest and road construction prohibited in inventoried roadless areas, this
alternative would provide little opportunity to improve forest health conditions within
inventoried roadless areas. Insect infestation and disease epidemics would run their
course. None of the acres treated under the other alternatives would be treated under
Alternative 4. It is not an option to use mechanical timber harvest or other silvicultural
treatments for fuel reduction before a prescribed burn.

Other Indirect and Cumulative Effects on
Insects and Disease

Past Actions — Combined incremental effects of wildland fire suppression and reductions
in timber harvest from Federal lands has led to change in vegetation structure and species
composition and an increasing accumulation of forest fuels over large landscapes of most
of the interior West, including inventoried roadless areas. Removals of timber from NFS
lands in 1996 were approximately 20% of growth that year (USDA Forest Service 1999)).
While the 1996 rate of removal is not a current annual average, it indicates an ongoing
and substantial net increase in volume of wood fiber on NFS lands.

Present Actions — The primary cumulative impact of Alternatives 2, 3 and 4, when added
to other past, present and reasonably foreseeabl e future actions, is the continuing change
in vegetation structure and species composition, and the accumulation of this vegetation
and forest fuels. Prohibition of road construction and reconstruction within inventoried
roadless areas would result in alarge proportion of inventoried roadless area acres
remaining largely inaccessible (from an economic feasibility standpoint) to equipment
necessary to carry out vegetation management. Some of these lands are not suitable for
timber production; on other lands, road construction is not economically feasible now.
Most lands within one-quarter to one-half mile of an existing road would continue to be
managed using timber harvest or other methods of treatment where appropriate.
However, cost per acre would increase substantially and proportionally with distance of
the project from the nearest road. Tota acres treated within inventoried roadless areas are
likely to be less than if road construction is permitted. Trees inside these economically
inaccessible (under Alternatives 2 and 3) portions of inventoried roadless areas that are
killed by insects, disease, windthrow, or fire would deteriorate and add to fuel loading.
Wildland fires that subsequently burn these areas may cause severe impacts to soil and
water resources because higher concentrations of natural fuels would cause the fire to
burn hotter. However, even if road construction and reconstruction in inventoried
roadless areas were permitted, it may not be possible to treat these acres because of
resource concerns, the high cost of road construction, or public controversy.

Other agency and Federal proposals will continue to affect the Forest Service timber
program at both the national and local levels. Current emphasis such as that found in the
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Interior Columbia Basin Ecosystem Management Project, the Sierra Nevada Framework,
and the Cohesive Fire Strategy calls for amix of longer rotation periods to increase old-
growth characteristics, and thinning treatments that would continue the removal of small
diameter trees. Other strategies such as the Lynx Conservation Assessment and Strategy
call for preservation of early sera stage habitat that would preclude some future thinning
activities.

Reasonably Foreseeable Future Actions — Natural disasters such aswildland fires,
windstorms, and insect outbreaks will continue to occur, and the Agency islikely to
continue salvaging a portion of the dead and dying trees. These salvage sales will
continue to be designated as high priority for harvest due to biological and economic
factors. The biological factor isthe need to control secondary insect outbreaks, like Ips
beetle, southern pine beetle and spruce bark beetle, whose populations would increase
rapidly by attacking damaged trees and then spreading into the surrounding healthy trees.
The economic factor is the rapid deterioration of the dead material due to insect damage,
stains, rots, and checking. If dead or dying trees are not salvaged quickly, there will be
nothing to salvage.

Timber salvage sales generate vegetation management work completed on the ground
and receipts to the Federal treasury from the sale of usable trees. A portion of the money
collected from the resulting timber salvage sales is used to help cover the costs of
essential rehabilitation work and reforestation. If the Agency elects to reduce the use of
timber salvage sales because of continuing public controversy, the use of service
contracts funded by appropriations must increase to accomplish fuels reduction or other
desired vegetative treatments. Net cost per acre to achieve desired conditions rises
substantially over that associated with use of timber salvage. The higher cost may be a
disincentive to achieving desired conditions within inventoried roadless areas.

Wildland fires and other natural disasters, especialy during awildland fire season like
the one experienced in 2000 in the West, will also eliminate or devalue the timber on
some timber sales currently under contract and some that were planned but not offered
for sale. However, it is anticipated that the acres of vegetation management that
otherwise would have been accomplished through timber harvest will be recovered or
slightly increased due to restoration and salvage operations over the next 2 years.

Biodiversity

Biodiversity isthe variety and abundance of species, their genetic composition, their
communities, and the ecosystems and landscapes of which they are a part (Wilson 1988;
Adams and others 2000). The United States has arich heritage of biodiversity, duein
large part to its great topographic and climatic diversity. Extending north to south
approximately 50° latitude and east to west more than 120° in longitude, this country
contains 21 of 28 globally defined ecoregions and supports at least 4,500 distinct
vegetative communities. Nearly 16,000 species of the world’ s vascular plants are found
within the United States, and about 10% of freshwater fish species and 9% of mammal
species (Adams and others 2000). Natural disturbance processes have been and continue
to be instrumental in the devel opment and maintenance of this biodiversity (Noss 1994).
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Protecting areas from human development and activitiesis an essential part of
biodiversity conservation (Wilson 1985, 1989; World Research Institute and others 1992;
Noss and Cooperrider 1994). Habitat |oss and degradation were identified by Wilcove
and others (2000) as the most significant threat to biodiversity in the United States.
Habitat loss has been implicated in the decline of approximately 85% of T& E species.
Other important contributing factors they identified include competition or predation by
nonnative species, pollution, and overexploitation (Wilcove and others 2000).

The current worldwide rate of species extinction is estimated to be approximately 400
times greater than that of recent geologic time, and increasing (Wilson 1985). Based on
estimates made by the Nature Conservancy (Stein and Flack 1997), at least 110 species of
plants and animals are extinct in the United States, and an additional 416 species are
possibly extinct, with no recent documented occurrences. This represents an irretrievable
loss of biodiversity.

In this analysis, the direct, indirect, and cumulative effects of alternatives on biodiversity
are evaluated using both landscape and species habitat approaches. A landscape approach
provides away of evaluating large-scale biological, physical, and ecosystem processes
and patterns that influence biodiversity. These include ecoregion representation, size of
habitat area, adjacency to other protected habitats, elevational distribution of habitats,
regional distribution and abundance of inventoried roadless areas, relationship to past and
present fire regimes, fragmentation, and connectivity.

Potential effectsto biodiversity at a species level were determined by considering the
kinds and numbers of species potentially affected, identifying the important and
sometimes unique characteristics of roadless areas that foster biodiversity, and evaluating
the potential adverse and beneficial effects of road construction and timber harvest on
those characteristics. These effects are discussed for terrestrial animal species and
habitats, aquatic animal species and habitats, terrestrial and aquatic plants, and TEPS
species. The cumulative effects of the alternatives were addressed by considering land
use and land conversion trends; laws, regulations, and policies that affect biodiversity;
and invasion of nonnative species.

To evaluate the adequacy of inventoried roadless areas in representing landscape
diversity, adirect 12% threshold of each evaluated category was used. The World
Commission on Environment and Devel opment (1987) recommends that at least 12% of
acountry’sland mass is designated as conservation reserves. In thisanalysis, 12% is used
for comparative purposes and may be too low to be a representation target. For example,
Noss and Cooperrider (1994) argue that 25% to 75% of aregion should be protected to
achieve adequate representation of habitat.

The alternatives would not designate conservation reserves or fully protect inventoried
roadless areas similar to a Wilderness designation. In this analysis, the effects of the
alternatives on landscapes are considered in the context of conserving and protecting
certain landscape char acteristics (i.e., ecoregions, connectivity from reduced
fragmentation, and large intact landscapes at all elevational classes). The alternatives
prohibit road construction and road reconstruction, and they restrict timber harvest
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activities with some exceptions (asidentified in Chapter 2). Asaresult, potential adverse
effects from these activities and associated activities would be precluded or reduced,
thereby conserving and protecting certain landscape characteristics important to
maintaining biodiversity.

Thetotal land area of the United States (excluding Hawaii) is 2.3 billion acres. Of this,
5% of the United States is strictly managed to maintain natural values (e.g., Wilderness,
national parks), 5% is managed to maintain natural values (e.g., National Wildlife
Refuges, National Recreation Areas), 21% is multiple-use management (e.g., USDI
Bureau of Land Management, national forests), and 69% has no active management to
maintain natural values (DellaSala and others 2000). Nationally, the combined percentage
managed to maintain natural values varies from a high of 36% in Alaska, to 7% in the
Western portion of the United States, and 2% in the East. When Alaskais excluded,
about 5% of the United States occurs in areas managed to maintain natural values. This
figure is much less than the 12% minimum suggested by the World Commission on
Environment and Development (1987) and an order of magnitude less than mid-range
minimum suggested by Noss and Cooperrider (1994).

To put the roadless area initiative into context, the total of 58.5 million acresincluded
under all classes of inventoried roadless areas represents about 2.5% of the land areaiin
the United States. When only those inventoried roadless areas where current
management prescriptions that do not allow roads are considered, approximately 1% of
the United States is included.

Nationally, the total areain inventoried roadless areas varies from 14.8 million acres
(3.8% of the land area) in Alaskato 42.1 million acres (4.4%) in the Western United
States and 1.6 million acres (0.2%) in the Eastern United States. When only inventoried
roadless areas that currently allow roading are considered, the total areaincluded varies
from 4.6 million acres (1.2%) in Alaska, to 28.7 million acres (3%) in the Western United
States and 0.9 million acres (0.1%) in the Eastern United States.

Many inventoried roadless areas alone and/or in combination with protected areas (e.g.,
Wilderness) function as biological strongholds supporting a diversity of species such as
wide-ranging carnivores, localized species, and rare plants. Biological strongholds are
areas that support all mgjor life-history forms of a species that were historically found
within them, with stable or increasing population numbers at levels not substantially
diminished from their historical size or density. Such areas have typically not been
exposed to the same levels of habitat degradation and loss that have characterized a
region as awhole. They provide conditions suitable for survival of some species that may
be declining elsewhere. Biological strongholds play akey role in maintaining native
species and biodiversity.

Native plant and animal communities are generaly more intact in inventoried roadless
areas than in roaded areas of similar size, with the representation and abundance of
species less likely to be atered by human disturbances. Speciesrichness and native
biodiversity is more likely to be conserved, particularly in areas large enough to offer a
shifting mosaic of habitat patches in various stages of recovery from disturbance (Noss
and Cooperrider 1994).
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Inventoried roadless areas support a diversity of aquatic habitats and communities.
Without the disturbances caused by roads and associated activities, stream channel
characteristics, such as channel and floodplain configuration, substrate embeddedness,
riparian condition, amount and distribution of woody debris, stream flows, and
temperature regime, are less likely to be altered (Furniss and others 1991). Illegal
introduction and harvest of fish species are also less likely to occur in these areas due to
lack of ready access.

Inventoried roadless areas are home to many native species of terrestrial and aquatic
plantsincluding rare, TES species. Many have narrow geographical ranges determined by
soil types, climatic conditions, or other environmental factors. These endemic species,
due to their natural, limited distribution, are often at arelatively high risk of extinction
from human activities or other causes. Areas in the United States with considerable
numbers of endemic plant speciesinclude California, Texas, Alaska, the Pacific
Northwest, the Southwest, the Intermountain West, and the South (Gentry 1986).

Invasion of nonnative speciesinto North American is one of the most important issuesin
natural resource management today, with more than 6,000 species originating outside the
United States. The ability of these species to alter native popul ations, communities, and
ecosystem structure and function is well documented (Elton 1958; Mooney and Drake
1986; Vitousek and others 1987; Drake and others 1989). The ability of managersto
eliminate invasive species, once established, is often limited. Since roads provide an
entry way for nonnative species, inventoried roadless areas can act as strongholds against
invasion of these species.

The following sections provide a detailed discussion of the potential effects of the
prohibition alternatives on biodiversity:
e FEcoregions
Fragmentation
Size Considerations
Elevational Distribution
Terrestrial Animal Habitat and Species
Aquatic Animal Habitat and Species
Terrestrial and Aquatic Plant Species
Threatened, Endangered, Proposed, and Sensitive Species.

Any other indirect and cumulative effects as well as any effects of the social and
economic mitigation for all environments under Biodiversity are discussed at the end of
this section.

Ecoregions
Affected Environment
The distribution of plants and animalsis strongly influenced by physical environmental

gradients (Whittaker 1967). These gradients are generally specified by solar radiation,
thermal, moisture, nutrient, and biotic regimes (Nix 1982). These gradients are
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overlapping and result in areas where ecological communities, dynamics, and inherent
capabilities are distinct from neighboring areas. These areas have been defined as
ecologically defined ecoregions. Ecoregions broadly describe key environmental
variables across the United States, including: physiography, geology, soils, hydrology,
climate, land use, vegetation, and wildlife. Figure 3-26 summarizes the ecoregion
classification used in this“ coarse” scale analysis (Omernik 1995; Gallant and others
1995). Ricketts and others (1999) provide detailed descriptions of the biodiversity of each
ecoregion. Table 3-26 shows inventoried roadless acreage by ecoregion and protected
status for ecoregions greater than 100,000 acres. Globally outstanding ecoregions
(Ricketts and others 1999) are shaded and in italics.

Alternative 1 — No Action

Forty-five of the 83 ecoregionsin the ‘lower 48’ and Alaska have more than 100,000
acres of NFS land that contain inventoried roadless areas. Of these, 35 ecoregions have
more than 12% of their area managed to protect natural values, such as Wilderness or
inventoried roadless areas. These 35 ecoregions make up about 70% of the NFS land
base.

Sixteen ecoregions that contain more than 100,000 acres of NFS lands in the continental
United States have been assigned a status of globally outstanding (Ricketts and other
1999). Globally outstanding ecoregions are biologically distinct based on species
richness, degree of species endemism,® and rarity.

Less than 8% of the acreage in the globally outstanding ecoregions is now protected in
the East, which iswell below the 25% to 75% recommendations of Noss and Cooperrider
(1994) and the 12% World Commission on Environment and Development (1987)
(Figure 3-26 showing boundaries of ecoregionsin the East). Eighty-three percent of the
ecoregions in the West already exceed the 12% protection threshold and 56% exceed the
25% threshold. All of the globally outstanding ecoregionsin the West and Alaska already
exceed the 12% protection levels, and most (81%) exceed the 25% protection level.

Alternative 2

This alternative would greatly improve the protection of ecoregions from road
construction and associated human disturbances within the NFS; more than doubling the
ecoregion area protected in inventoried roadless areasin 11 of the 45 ecoregions (Table
3-27). The largest acreage increases would occur in Alaska, the Sierra Nevada, and the
Klamath-Siskiyou regions of California.

Under this alternative, most of the ecoregions on NFS lands would exceed the 12%
protection threshold suggested by the World Commission on Environment and
Development (1987). Sixty-four percent of the ecoregions would exceed the minimum
protection threshold of 25%, and 5 ecoregions would exceed the upper limit of 75%
protection suggested by Noss and Cooperrider (1994).

8 Those species with restricted geographical ranges determined by soil types, climate, and other environmental factors.
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While many of the ecoregions in the United States are not considered globally
outstanding, several changes that would result from this aternative are noteworthy.
Nationally, 5% or less of Okanogan Forests, Eastern Cascade Forests, Montana Valley
and Foothill Grasslands, and Northwest Mixed Grasslands ecoregions are protected in
special designated areas. This alternative would more than double the area protected in
these ecoregions. In addition, protected acreage would more than doublein 13 ecoregions
(Table 3-27), which currently protect between 5% and 25% of their area.

Under this alternative, the Chihuahuan Deserts and Central Pacific Coast (Coastal
Washington and Oregon) have the smallest area protected of all the globally outstanding
ecoregions in the West. The largest percentage increase in the West occursin the
Northwest Mixed Grasslands, Wyoming Basin, Montana Valley and Foothill Grasslands,
and Okanogan forest ecoregions. Table 3-27 shows the increased protection for
ecoregions resulting from this alternative. The table only includes ecoregions greater than
100,000 acres of NFS lands. Globally outstanding ecoregions (Ricketts and others 1999)
are shaded.

Sincerelatively few acres are protected in the East, even small increases are important.
Under this alternative, four Eastern ecoregionsin the national forests would exceed the
12% threshold of protection (Table 3-26). Two areas, the New England/Acadian Forests
and the Northern Tall Grasslands, would exceed the 25% threshold. The largest acreage
increase would occur in the Ozark Mountains and Mixed Mesophytic ecoregions (Table
3-27).

Alternatives 3 and 4

Under these alternatives, the effects on the area of ecoregions protected from road
construction and reconstruction would be the same as under Alternative 2.

Fragmentation
Affected Environment

Fragmentation, in this analysis, refers to human activities dividing large areas of forest
into smaller tracts separated by different landscape elements. Examples are common in
urban areas and forest landscapes where clear cutting was used extensively. (The
Tongass National Forest effects analysisincludes a discussion of natural and human-
caused fragmentation.) As human-caused fragmentation increases, the amount of
unaltered central or core habitat decreases, which increases adverse edge effects (see
Terrestrial Wildlife section), including increase in human activity, changesin
microclimate (Chen and others 1995; Concannon 1995), increase in human-caused fires,
and invasion of nonnative species (Saunders and others 1991; Skole and Tucer 1993).
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Figure 3-26. Ecoregions of the United States.

(Ricketts 1999)
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Table 3-26. Ecoregion area and protected status of inventoried roadless, Wilderness, and other
special designated areas. Globally outstanding ecoregions are shaded.

Wilderness,
other
Inventoried Inventoried special
Total Wilderness or roadless roadless designated
National other areas; areas; areas, or
Forest special road road inventoried
Ecoregion System designated construction construction roadless
(code number) land ? areas ” prohibited ® allowed” areas
Alaska
Ice fields and Tundra (104) 10,674 36 34 23 94
Eastern United States
Western Great Lakes (7) 10,983 12 0 1 13
New England/Acadia (12) 1,458 13 8 9 30
Allegheny Highlands (15 742 7 1 0 8

Central US Hardwoods (18) 4,764 2 0 1 3
Ozark Mountains (19 3,554 6 1 2 9
Piney Woods (48) 2,868 2 0 0 2
Middle Atlantic Coast (50 719 7 0 3 10

Northern Tall Grasslands (59) 138 0 0 34 34
Western United States

North Central Rockies (30) 17,001 23 11 16 50
Okanogan Forests (31) 810 1 1 16 18
Cascade Mtns. Leeward (32 3,168 52 12 6 70

Central/South. Cascades (36) 7,163 27 6 4 37
Eastern Cascades (37) 7,923 5 2 4 11
Blue Mountains (38 7,183 19 5 8 33

Great Basin Montane (42) 960 35 6 46 87
South Central Rockies (43) 30,824 29 12 27 68
Wasatch/Uinta Montane (44) 6,980 10 6 38 54
Colorado Rockies (45) 19,037 21 5 20 46
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Table 3-26 (cont.)

Wilderness,
other
Inventoried Inventoried special
Total Wilderness or roadless roadless designated
National other areas; areas; areas, or
Forest special road road inventoried
Ecoregion System designated construction construction roadless
(code number) land ® areas ” prohibited ®  allowed " areas”
Arizona Mountains (46) 15,729 16 5 6 27
Madrean Sky Islands (47) 1,517 24 24 0 48
Palouse Grasslands (53) 467 58 1 12 71
Montana Valley/Foothill (57) 1,294 4 4 27 35
Northwest Mixed Grasslands
(58) 7,035 0 1 5 6
Western Short Grasslands (63) 3,136 +° +°¢ +¢ +°¢
Cen. Cal. Shrub/Savanna (70) 1,180 24 5 19 48
So. Cal. Woods/Shrub (71) 3,040 32 9 18 59
So. Cal. Coastal Scrub (72) 752 16 11 9 36
Snake/Col. Shrub Steppe (75) 1,282 7 9 24 40
Great Basin Shrub Steppe (76) 8,205 12 4 47 63
Wyoming Basin (77) 547 27 1 35 63
Colorado Plateau (78) 3,388 17 3 19 39
Mojave Desert (79) 423 82 2 3 87
Sonoran Desert (80) 179 25 7 3 35
Chihuahuan Deserts (81) 332 5 15 11 31
% Thousand acres
® Percent

c

+ represents values greater than 0% but less than 0.5%.
(Roadless Database 2000)

Fragmentation results in decreased connectivity, which isameasure of the extent to
which habitat patches allow movement of wildlife species across alandscape or region.
The degree of connectivity required varies depending on the species of interest. For
example, alandscape for spotted owlsis considered well connected if habitat patches are
less than 6 miles apart and weakly connected if the patches are more than 24 miles apart
(USDA and others 1993).

Habitat in inventoried roadless areas is generally less fragmented and better connected
than in roaded areas of similar size. Thisisimportant to a number of speciesincluding
fisher, marten, and lynx populations that have been negatively affected by habitat
fragmentation and loss of connectivity due to timber harvest (Ruggiero and others 1994)
and NFS roads (USDI Fish and Wildlife Service 1998b). Smaller patch size and loss of
interior forest habitat resulting from fragmentation have adverse effects on numerous
species dependent on such habitat, including many Neotropical birds.

Roads, the associated corridor aong them, and clearcutting are major contributors to
forest fragmentation because they divide large landscapes into smaller patches and
convert interior forest habitat into edge habitat. As additional road construction and
timber harvest activities increase habitat fragmentation across large areas, the populations
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Table 3-27. Increased protection for ecoregions under Alternative 2 prohibitions. Globally
outstanding ecoregions are shaded.

Increase in acreage protected under Alternative 2

Ecoregion name when compared to No Action

(code number) (%)

Alaska

Notthern Pacific Coast (23 3
Icefields and Tundra (104) 41

Eastern United States

Western Great Lakes (7) 12

New England/Acadia (12) 44

Allegheny Highlands (15 8

Central US Hardwoods (18) 32
Ozark Mountains (19

Piney Woods (48) 8
Middle Atlantic Coast (50 41

Northern Tall Grasslands (59) +2
Western United States

North Central Rockies (30) 52
Okanogan Forests (31) 1420

Cascade Mtns. Leeward (32 13

Central/South. Cascades (36) 16
Eastern Cascades (37) 90
Blue Mountains (38 42

Great Basin Montane (42) 132
South Central Rockies (43) 76
Wasatch/Uinta Montane (44) 249
Colorado Rockies (45) 83
Arizona Mountains (46 34
Palouse Grasslands (53) 156
Montana Valley/Foothill (57) 494
NW Mixed Grasslands (58) 762
Western Short Grasslands (63) 0

|
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Table 3-27 (cont.)

Increase in acreage protected under Alternative 2

Ecoregion name when compared to No Action
(code number) (%)
Southern California Coastal Scrub (72) 37
Snake/Col. Shrub Steppe (75) 244
Great Basin Shrub Steppe (76) 380
Wyoming Basin (77) 901
Colorado Plateau (78) 211
Mojave Desert (79) 12
Sonoran Desert (80) 10
Chihuahuan Deserts (81) 56

 + represents values greater than 0 but less than 0.5%.
(Roadless Database 2000)

of some species may become isolated, increasing the risk of local extirpations or
extinctions (Noss and Cooperrider 1994). Clearcut timber harvest units and associated
roads affect 2.5 to 3.5 times more landscape than the surface area occupied by the actual
activities themselves (Reed and others 1996). Over the past 50 years, landscapes have
been appreciably impacted from fragmentation caused by clearcutting and road
construction (Harris 1984; Saunders and others 1991; Noss and Csuti 1994; Forman and
Alexander 1998).

Roads also fragment some invertebrate habitat. In the Klamath-Siskiyou province, Frest
(personal communication) documented a reduction in habitat for common land snails
from fragmentation caused by roads and other land-disturbing activities. Reasons cited
included microclimate changes on the road surface; loss of habitat complexity and
structure; effective width of roads greater than actual width; and avoidance of exhaust
residues, petroleum products, and other chemicals that were exhibited by many species.
Timber harvest, particularly where associated with extensive ground disturbance and
sizeable canopy removal, also provides a substantial threat to population viability of
some invertebrates (Frest 1993; Frest and Johannes 1995).

Alternative 1 — No Action

The relative effects of the most common ground-disturbing activities on landscape
fragmentation and connectivity are summarized in Table 3-28. Alternative 1 would result
in the greatest degree of fragmentation and the largest negative impact on biodiversity
when compared to the other aternatives. Over the next 5 years, the projected road
construction miles and timber harvest levels are the largest in this alternative.

More than half of the timber harvest volume would be from clearcutting, primarily on the
Tongass National Forest (if the roading prohibitions apply to the Tongass, very little
clearcutting would occur). Clearcutting is an important cause of biodiversity loss due to
the loss of biological legacies, such as snags and logs, which usually remain after a
natural disturbance (Franklin and others 2000). In the long term, since inventoried
roadless areas would likely continue to be available for development, fragmentation and
effects from loss of connectivity are expected to continue to occur over time. The actual
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effect will vary depending on the location, final harvest and roading prescriptions,
mitigation measures, and the condition of the surrounding landscapes. Actua estimates of
biodiversity losses would be determined at the local project level.

While the Intermountain Region would have the highest harvest levels and road
construction in the ‘lower 48', less than 10% of the acres harvested are expected to be
from clearcutting. The remaining acres harvested are likely to be through tree thinning,
which can be less fragmenting if post-harvest canopy cover remains relatively high. For
example, thinnings that substantially lower canopy covers can have adverse affects on the
movements of northern goshawk (Reynolds and others 1991) and American marten
(Ruggiero and others 1994) prey species, at least in the short term. Harris (1984) suggests
that impacts from fragmentation generaly are relatively low from thinning compared to
clearcutting.

Table 3-28. Relative impact of management activities on fragmentation and connectivity.

Management activity Most impact Moderate impact Least impact
Clearcutting and associated roads X

Thinning from below to reduce fire X

risk or to enhance old growth 2

Classified road construction X

Temporary road construction b X

#Thinning of small diameter trees in the understory.
b Designed with minimal clearing widths and decommissioned after use.
(Roadless Database 2000)

There may be local impacts on some national forests, such as the Payette, Dixie, Manti-
Lasal, Clearwater, and the Idaho Panhandle, since a higher percentage of timber harvest
is expected on these forests than othersin the West. Seven national forestsin the East are
planning to harvest more than SMMBF over the next 5 years. Of these, the Monogahela,
Superior, and Ozark/St. Francis are projecting the highest levels of harvest volume and
road construction, and may experience some increase in fragmentation depending on
harvest prescriptions.

This alternative would provide the opportunity for thinning, brush piling, under burning,
and other vegetation treatments to conserve or enhance ecosystem structure, function, and
composition. Such stewardship activities can have important local beneficial effects on
biodiversity. For example, reducing wildland fire intensity by reducing accumulated fuels
in ponderosa pine forests in the West may conserve local biodiversity by increasing the
survivability of large, old-growth pines following wildland fires; reducing mortality from
moisture stress; reducing insect and disease outbreaks in stressed stands; restoring fire
dependent herbs and shrubs; and restoring the historical fire regime.

These benefits should be weighed at the local project level against the risks of
implementing these treatments. For example, depending on the terrain, tree removal
prescription, equipment type, skill, and concern of the equipment operators, and
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administrative oversight, benefits from stewardship timber harvest may be outweighed by
adverse impacts to terrestrial and aquatic resources. Since this aternative would allow the
full range of timber harvest to occur, some local negative impacts to these resources and
to biodiversity from reduction in snags, coarse down wood, canopy cover, and large old-
growth trees would likely occur.

Alternative 2

This alternative would greatly reduce the potential for further fragmentation and loss of
connectivity from road construction or timber harvest. The level of fragmentation
depends on the land management objectives and type of timber harvest. On the Tongass
National Forest, the roads prohibition would greatly reduce clearcutting and the effects
from human-caused fragmentation.

This alternative would be beneficial to animals with large home ranges such as the
grizzly bear. In the West, important connectivity would be conserved between

Y ellowstone, Bitterroot, North Continental Divide, and Cabinet/Y aak ecosystems
because of increased inventoried roadless area protection.

Alternative 3

The impacts on biodiversity from increased fragmentation and reduced connectivity
would be less than under Alternative 2. Clearcutting is not expected to occur under this
aternative. Only timber harvest that maintains or restores biodiversity is expected under
this aternative.

This alternative would provide the opportunity for thinning, brushing, under burning, and
other vegetation treatments to conserve or enhance ecosystem structure, function, and
composition. Such stewardship activities can have important local benefits on
biodiversity and overall ecosystem health. For example, reducing fire intensity by
reducing accumulated fuels in ponderosa pine forests in the West may conserve local
biodiversity by: increasing the survivability of large, old-growth pines following wildland
fires; reducing mortality from moisture stress; reducing insect and disease outbreaksin
stressed stands; restoring fire dependent herbs and shrubs; and restoring the historical fire
regime.

Depending on the terrain, equipment type, skill, and concern of the equipment operators,
and administrative oversight, benefits from vegetation treatments may be outweighed by
adverse impactsto terrestrial and aquatic resources. If all of these factors are carefully
managed, the results can be positive. While there are many examples of successful fuel
reduction effortsin individual forest stands, it has not been shown that large-scale
treatment of fuels can effectively restore natural fire regimes and ecological conditions.

Alternative 4

No effects on biodiversity from fragmentation and loss of connectivity are expected since
no timber would be harvested.
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This alternative would have some local negative effects on biodiversity since
stewardship-type timber harvest treatments would not be allowed with the exception of
those timber harvest activities needed for protection or recovery of a T& E species, or
species that have been proposed for listing under the ESA. As aresult, ecosystems that
currently are or could be contributing to local biodiversity may be negatively altered by
uncharacteristic wildland fire or insect and disease outbreaks. It is likely that some of
these areas, over time, would experience stand replacement fires, and landscape
vegetation patterns would shift more towards larger, even-aged stands initiated by
largefire.

Size Considerations
Affected Environment

There is a positive relationship between size of an area protected from human disturbance
and maintenance of biodiversity (MacArthur and Wilson 1967). Large, relatively
undisturbed areas are important for species with large home ranges and species that are
sensitive to human activity. Ecosystem processes are generally intact in larger areas;
particularly fire disturbance processes. Smaller areas are important for biodiversity
conservation as well, especialy for species with small home ranges, species with special
habitat needs, or for providing linkages between larger areas.

As described in the Landscape Analysis of Inventoried Roadless Areas and Biodiversity
specialist report, most of the more than 2,800 inventoried roadless areas in the NFS are
larger than 5,000 acres, but some are as small as 2 acres (Figure 3-3).

Alternative 1 — No Action

About 41% of the inventoried roadless areas are currently allocated to prescriptions that
do not allow road construction and reconstruction and/or that forest plans recommend as
Wilderness (Appendix A). Even though most of these areas are between 1,000 and 5,000
acresin size, most of the acreage occursin the size class between 5,000 and 25,000 acres.
One areais larger than 250,000 acres. In the East, there are about 90% fewer areas
protected from road construction and reconstruction in the 5,000 to 25,000 acre size class
than in the West. There are no areas larger than 50,000 acres in the East, and three
between 25,000 and 50,000 acresin size (Figure 3-27). The East has a higher portion of
smaller areas than the West.

In Alaska, more than 10 million acres of inventoried roadless areas are currently
protected. On the Tongass National Forest, 76% of the acreage currently protected from
road construction and reconstruction occurs in inventoried roadless areas greater than
50,000 acres. Alaska has the largest inventoried roadless areas. In fact, most of the
acreage in Alaska occurs in 10 separate areas that are each more than 250,000 acres.

Table 3-29 illustrates that a high percentage of inventoried roadless areas are adjacent to
existing Wilderness. This provides amajor cumulative benefit for large animals, such as
the grizzly bear, by increasing the size of security areas and improving travel ways to
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other habitat. In Alternative 1, nearly 9 million acres of inventoried roadless areas adjoin
existing Wilderness. These areas are currently protected by land management plans. In
the Eadt, thisisthe case for amost 19% of the 655,000 acres of currently protected
inventoried roadless areas.
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Figure 3-27. Size class distribution of protected inventoried roadless areas under Alternative 1.
Inventoried roadless area numbers are for each individual map unit and not groups of units with the
same name.

(Roadless Database 2000)

Table 3-29. Inventoried roadless areas, in thousands of acres, adjacent to existing Wilderness.

Inventoried roadless areas
Wilderness recommended for Wilderness or
within where road construction and
National reconstruction is already prohibited All inventoried roadless areas
_ Forest Lands Total land Percent Lands Total land Percent

G_e(_)g_raphlc System adjacent to in this adjacent to| adjacentto  in this adjacentto
division lands Wilderness category Wilderness| Wilderness category Wilderness
Alaska 5,747 4,140 10,117 41% 5,649 14,779 38%
Eastern U.S. 2,025 122 655 19% 460 1,618 28%
Western U.S. 26,917 4,625 13,409 34% 13,972 42,121 33%
Total 34,690 8,886 24,182 37% 20,080 58,518 34%

(Roadless Database 2000)

In Alaska, 41% of the currently protected inventoried roadless areas are adjacent to
Wilderness. In the West, 34% of the inventoried roadless areas that currently prohibit
road construction are adjacent to Wilderness. These areas together encompass large areas
where road construction and reconstruction are prohibited (Figure 3-28).

The six Grizzly Bear Recovery Areas identified in the Grizzly Bear Recovery Plan
(USDI Fish and Wildlife Service 1993) include more than 23 million acres, of which 7.5
million is Wilderness (Table 3-29). These areas are located in Montana, Idaho,
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Washington, and Wyoming. Figure 3-29 illustrates how effectively inventoried roadless
areas contribute to overal integrity of these management units. More than 44% of the
Grizzly Bear Recovery Areas are currently protected from road construction by
inventoried roadless areas that currently prohibit roading and adjacent Wilderness
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O Wilderness plus Inventoried Roadless Areas where roading is already prohibited

O Wilderness plus adjacent Inventoried Roadless Areas

Figure 3-28. Acreage of large protected areas in the Western United States from combining
inventoried roadless areas and adjacent Wilderness.

(Roadless Database 2000)
Alternative 2

Alternative 2 would greatly increase the protection of large (>5,000 acres) contiguous
inventoried roadless areas from road construction and reconstruction (Table 3-30). This
would have alarge positive effect on conserving biodiversity in the contiguous United
States. Since so much of Alaskais aready protected from road construction, the
proportional benefits to biodiversity could be less than in some other States.

In the West, 12 inventoried roadless map units more than 250,000 acres, 97 areas
between 50,000 and 250,000 acres, and 827 areas between 5,000 and 25,000 acres would
be added to the already protected units under Alternative 1 (Figures 3-27 and 3-30). The
number of areas protected below 5,000 acres would increase by 185. In the East, the
largest change would occur in the 5,000 to 25,000 acre size class where 77 inventoried
roadless map units are added to what is already protected under Alternative 1. Two map
units between 25,000 and 50,000 acres would be added in the East because of this
aternative.
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Recovery Areas.

(Roadless Database 2000; USDI Fish and Wildlife Service 1993; Weaver and others 1986)
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Table 3-30. Acres, in thousands, of inventoried roadless areas within Grizzly Bear Recovery Areas.

Inventoried Inventoried
roadless roadless
areas areas
Total road road Wilderness
Recovery recovery construction construction  or inventoried
areas area Wilderness prohibited allowed roadless area
Bitterroot 3,468 1,713 752 682 3,147
Cabinet/Yaak 1,488 94 332 224 649
North Cascades 6,245 1,928 954 312 3,194
Northern Continental 5,717 1,640 428 688 2,757
Divide
Selkirk Mountains 690 42 86 137 265
Yellowstone 5,899 2,126 342 328 2,797
(Roadless Database 2000)
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Figure 3-30. Size class distribution of protected inventoried roadless areas under Alternative 2.

(Roadless Database 2000)

In Alaska, the number of inventoried roadless areas more than 5,000 acres would increase
dlightly from 122 under Alternative 1 to 142 (Figure 3-27 and 3-30). However, the
acreage in the upper size classes would nearly double. In the less than 5,000-acre size
classes, the number of inventoried roadless map units would shrink by about half.

Most designated Wilderness areas on the national forests are less than 50,000 acresin
size (277 areas totaling 5 million acres), and 30 areas exceed 250,000 acres (totaling 20
million acres). This alternative would increase the amount of inventoried roadless area
adjacent to Wilderness from about 9 million to more than 20 million acres. When
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adjacent inventoried roadless areas are viewed together with Wilderness areas, the
acreage of combined areas smaller than 50,000 acres decreases, while areas larger than
250,000 acres would increase.

The largest inventoried roadless area acreage-adjoining Wilderness occurs in the West
where nearly 14 million acres (33%) adjoins Wilderness areas (Table 3-29). The largest
increases in the West would occur in the upper size classes. In the 250,000 to 1 million-
acre size class, the acres of inventoried roadless areas would increase from 9 to more than
12 million and in the 1 million acre or greater size class; the number of acres would
increase from about 10 to nearly 16 million acres (Figure 3-28).

This alternative should support the recovery of grizzly bearsin the Western United States
by increasing inventoried roadless areas protected from roading by more than 2 million
acres within Grizzly Bear Recovery Areas. Likewise, it greatly increases the number and
size of wildlife corridors between protected areas. In the East, the area adjoining
Wilderness areas would increase from about 122,000 acres to more than 460,000 (Table
3-29). The size class distribution of the contiguous Wilderness and inventoried roadless
areasis about the same as under Alternative 1.

Alternatives 3 and 4

The effects on biodiversity related to the size of inventoried roadless areas would be the
same as Alternative 2. Overall, this alternative would have the most beneficial effectsto
biodiversity of all the dternatives.

Elevation Distribution
Affected Environment

Ecologically, the distribution of habitats across arange of elevations can indirectly
describe the habitat diversity. Plants that thrive in cold environments with short growing
seasons generally dominate habitats at high elevations. Often these habitats have shallow,
poor soils, and tree growth is greatly reduced. On the other hand, habitats at low
elevations are generally the most productive. Forests at |low elevations grow some of the
largest trees in North America, such as redwood and Douglas fir, which grow along the
coast of northern California. Furthermore, species richnessis generally greater at low and
mid-elevations (see summary by Noss and Cooperrider 1994). Human settlement in
North America has had the greatest impact on lower elevation habitats. These areas were
the most accessible and the most productive, consequently the amount of low elevation
habitat typesis much less than high elevation types.

Alternative 1 — No Action

In the West, only about 1 million acres of land is below 1,000 feet in elevation. Most land
is above 4,000 feet. Likewise, most of the land that is currently unroaded due to
Wilderness designation or decisions in land management plansis at higher elevations.
Less than 10% of the land below 1,000 feet in the West is protected (Table 3-31).
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In the East, about 2.8 million acres are currently protected in Wilderness, areas
recommended for Wilderness, and inventoried roadless areas where land management
plans currently prohibit road construction. More than 70% of this land lies between 1,000
and 3,000 feet in elevation. Very little acreage is protected above 4,000 feet or below
2,000 feet. This situation is most pronounced on forests in the Southeastern United States,
since there are very few designated Wilderness Areas, or other areas that limit road
construction.

In Alaska, more than 55% of all elevation classes are currently protected from road
construction. Above 5,000 feet, more than 75% of the land isin categories that prevent
road construction. On the Tongass National Forest, more than 55% of elevation classes
between 3,000 and 7,000 feet are protected, and more than 30% of the classes between O
and 3,000 feet are protected from roading.

Alternatives 2 through 4

Habitat protected from roading would increase across all elevation classesin the NFS
under this alternative. More than 74% of al elevation classesin Alaskawould be
protected from roading with the largest increases occurring in the lower elevation classes.
In the West, more than 20% of elevation classes at about 1,000 feet would be protected
from roading. Elevations below 1000 feet would be the |east protected in both the East
and West.

Terrestrial Animal Habitat and Species
Affected Environment

Inventoried roadless areas encompass a range of habitat types including grass and
shrublands, young forested stands, and old-growth for ests. The character, distribution,
and extent of habitats are affected by the size of an area, the kinds, intensity and timing of
management-induced and natural disturbances that have occurred, and the landscape
context in which they are found. Inventoried roadless areas provide large, relatively
undisturbed blocks of important habitat for terrestrial animal species and communities. In
addition to supplying or influencing habitat for more than 300 TEPS terrestrial animal
species, these areas support numerous other game and non-game vertebrate and
invertebrate species.

Many of these inventoried roadless areas function as biological strongholds and places of
refuge for many species, covering the spectrum from wide-ranging carnivores to
narrowly distributed endemic snails (that is, restricted to a specific location). Some of
these areas may play an increasing role in supporting species viability and overall native
biodiversity than in the past, due to the cumul ative degradation and loss of other habitat
in adjacent landscapes.

In general, the composition of, and relationships between native plant and animal
communities in inventoried roadless areas may be less disrupted than in roaded areas of
similar size. Species richness and native biodiversity are more likely to be effectively
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Table 3-31. Distribution of inventoried roadless areas and Wilderness Areas by elevation class and
geographic division.

Wilderness

areas
Inventoried Inventoried or
roadless areas  roadless areas inventoried
where road where road roadless

construction is  construction is area

Total area within  allowed within prohibited Wilderness Areas within each

Elevation National Forest each elevation within each within each elevation
classes System? class elevation class  elevation class class
(feet) (thousand acres) (%) (%) (%) (%)
Alaska
0000-1000 8,109 17 36 20 73
1001-2000 5,278 22 39 25 87
2001-3000 3,376 24 45 26 95
3001-4000 2,499 24 48 25 97
4001-5000 1,518 20 54 24 97
5001-6000 587 15 56 27 98
6001-7000 170 11 69 18 98
7001-8000 63 10 78 11 99
8001-9000 35 4 95 1 99
>9000 30 3 95 0 98
Eastern U.S.
0000-1000 19,431 1 +° 2 3
1001-2000 18,219 2 1 8 10
2001-3000 5,251 6 5 5 16
3001-4000 2,466 8 6 8 22
4001-5000 441 11 4 11 26
5001-6000 53 16 4 23 42
>6000 3 26 10 7 44
Western U.S.

0000-1000 1,214 2 5 4 11
1001-2000 3,440 7 7 8 22
2001-3000 11,497 9 5 8 22
3001-4000 15,503 9 7 10 25
4001-5000 24,804 9 6 10 25
5001-6000 24,577 12 8 15 34
6001-7000 25,484 20 10 17 46
7001-8000 24,197 28 10 16 53
8001-9000 18,079 30 9 18 57
>9000 21,923 23 9 36 68

? Private inholdings not subtracted from acreage.
® Represents values greater than 0% but less than 0.5%.
(Roadless Database 2000)

conserved in inventoried roadless areas, particularly in areas large enough to offer a
shifting mosaic of habitat patches in various stages of recovery from disturbance (Noss
and Cooperrider 1994). For example, in comparing the distribution of inventoried
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roadless areas with centers of biodiversity identified in the Interior ColumbiaBasin
Ecosystem Management Project (ICBEMP) (Quigley and Arbelbide 1997a), these areas
cover approximately 21% (1,650,000 acres) of the identified acreage in centers of
biodiversity for animals. In addition, amost 10% (2,780,000 acres) of the acreage
identified in the ICBEMP as centers of endemism for animalsis contained in inventoried
roadless areas.

Habitat in these areasis likely to be less fragmented from human activities and more
likely to be better connected than in roaded areas of similar size. Thisisimportant to a
number of species, as the following examplesillustrate:

e Fisher, marten, and lynx populations have been negatively affected by habitat
fragmentation and loss of connectivity due to timber harvest (Ruggiero and others 1994)
and roads in forested areas (USDI Fish and Wildlife Service 1998b).

e Hargisand others (1999) documented an adverse response by American martens even to
low levels of habitat fragmentation in the Uinta Mountains and determined that martens
also respond negatively to increased size and proximity of open areas such as clearcuts.

e Analyses donein the northern Rocky Mountainsillustrate the value of inventoried
roadless areas in supporting connectivity between large core areas of quality habitat for
grizzly bear, mountain lion, and elk, and in providing important contributions of core
habitat (American Wildlands, 2000). Figure 3-29 illustrates the contribution made by
inventoried roadless areas in providing important grizzly bear habitat.

e Smaller habitat patch size and loss of interior forest habitat has adverse effects on
numerous species dependent on such habitat including some neotropical migratory bird
species such as the cerulean warbler, hooded warbler, and wood thrush (Southern
Appalachian Man and the Biosphere 1996a).

Inventoried roadless areas may provide important habitat to species that are sensitive to
human disturbance. Such disturbance can disrupt species migration, reproduction, and
rearing of young, and can increase physiological stress. The importance of this type of
habitat has been identified in a number of studies:

o |solated forest habitat has been shown to be essential for wolverine presence (Ruggiero
and others 1994).

e Insome areas, large mammals, such as elk, bighorn sheep, grizzly bear and wolf, exhibit
strong road avoidance (Trombulak and Frissell 2000).

e Therecovery plan for the grizzly bear acknowledges that increasesin bear-human
conflicts or adverse changes in the quality and security of habitat can affect population
viability (USDI Fish and Wildlife Service 1993).

e Remoteness from human activity is akey characteristic of black bear habitat (Southern
Appalachian Man and the Biosphere 1996c).

¢ |nselection of nest sites, some bird species, including bald eagles, golden eagles, and
sandhill cranes, may avoid areas close to roads (Anthony and |saacs 1989; Fernandez
1993; Norling and others 1992).

It has become increasingly apparent that in certain parts of the country some types of past
timber harvest, combined with the effectiveness of wildland fire suppression over the past
century, have caused significant ecological shiftsin vegetation composition and structure.
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Fire regimes have become altered in some vegetation types because of increasing fuel
loads and flammability. These changes in vegetation have resulted in habitat |osses for
species using open old growth and early seral stages such as the flammulated owl and
northern goshawk (Smith 2000). Conversely, multi-storied, late-successional forested
habitats preferred by species such as the northern spotted owl, pileated woodpecker, and
American marten, have been enhanced in some aress.

Response activities for fire suppression in inventoried roadless areas have likely been
more limited in the past, due in part to alower priority being placed on rapid suppression
of firesin these areas, relative to firesin roaded and more developed areas. Many of these
areas have aso had lower levels of commodity timber harvest, which can remove larger
and more fire resistant trees, leaving smaller diameter, lessfire resistant stems. Stand
conditions within these areas may lie within or closer to the historic range of variability,
and they may have more normal levels of fuel loading and stand composition and
structure. The precise condition of these areas relative to risk of uncharacteristic wildland
fire effects has not been determined, but estimates made indicated that approximately 8
million acres, or 14%, of inventoried roadless areasin all fire regimes may be at high risk
of uncharacteristic wildfire effects. This compares to an estimate of 38 million acres or
20% of all NFS lands estimated to be at high risk. Further discussion relative to regional
levels of risk can be found in the Fuel Management section in this chapter.

Many inventoried roadless areas include plant associations (for example Rocky Mountain
lodgepol e pine, spruce/fir/whitebark pine and true fir/lhemlock) where long fire intervals
(70 to 400 years) and stand-replacement fires are consistent with the historic range of
variability. In many cases, these are associated with upper elevation fire regimes that
encompass a significant amount of inventoried roadless areas. For example, in the
western United States 32% and 39% of inventoried roadless areas are > 9,000 feet and
8000-9000 feet in elevation respectively. As exemplified by the 1988 Y ellowstone fires,
both uniform stand-replacing fire events and mosaic mixed severity fire events are
possible in these areas.

For many terrestrial ecosystems, fire has played an important rolein creating and
maintaining suitable habitat at varying temporal and spatial scales. Many species evolved
under the influence of recurrent fire, including stand replacing events, and their long-term
persistence relies heavily on the maintenance of important habitat components by these
disturbance events. For example, wildland fires that create habitat mosaics can improve
foraging habitat for lynx (USDA Forest Service and others 2000a), wild turkey, black
bear, elk, and northern goshawk (Smith 2000).

Alternative 1 - No Action

Approximately 40% of the 58.5 million acres of inventoried roadless areas are covered by
land management-plan prescriptions that currently prohibit road construction and
reconstruction, while the other 60% does not. Projecting future roaded entry using
historic levels of road construction, an additional 5% to 10% of inventoried roadless areas
are likely to be entered within the next 20 years under Alternative 1. If thisrate of entry
continues, over the next century, this could equal 50% of inventoried roadless areas being
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affected by roaded entry. The actual amount, however, would probably be much lower
due to rugged terrain in many of these areas, and public controversy over entry into
inventoried roadless areas.

An estimated 1,160 miles of permanent and temporary road construction or
reconstruction is planned through 2004. Table 3-32 displays total planned offer volumes
and miles of road construction and reconstruction through 2004, by alternative, both with
and without the Tongass exemption. Timber harvest under this alternative would occur
on an estimated 18,000 acres of inventoried roadless areas per year initially, dropping to
about 14,000 acres annually in the long term.

The type and extent of impacts to terrestrial species and habitats from this road
construction would depend on road location and design, mitigation measures applied, the
activities that are enabled, the amount and kinds of other activities occurring in adjacent
areas, current condition of species populations, and the kinds and intensities of natural
and human-induced disturbances in the area. With application of current design standards
and best management practices, the effects of these kinds of activities have been
mitigated or avoided in many situations. Some effects, however, cannot be mitigated,
such asincreased levels of habitat fragmentation.

Table 3-32. Total planned timber offer and miles of road construction and reconstruction for all
activities through 2004, by alternative.

Total miles road
Total planned offer (MMBF ?) construction/reconstruction
With Tongass Without Tongass With Tongass Without Tongass
National Forest National Forest National Forest National Forest
Alternative exemption exemption exemption exemption
1 1,100 1,100 1,160 1,160
2 840 300 597 293
3 700 160 597 293
4 0 0 597 293

& Million board feet

Some of the potential direct and indirect adverse effects of road construction and timber
harvest include:

Increased fragmentation and loss of connectivity,

Adverse edge effects for some species,

Habitat loss, and losses of habitat suitability and effectiveness for some species,
Increased risk of introduction and establishment of nonnative invasive species, and
Increased potential for negative interactions with humans and illegal collection or over
harvest of some species.

Some of the potential beneficial effects of road construction and timber harvest include:

e Enhanced access for some plant and wildlife management activities (for example, census
survey and collection, and structure maintenance),
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o FEasier access for habitat restoration and enhancement for some species through stand
manipulation,

e Creation of edge habitat and early successional habitat used by some species, and

e FEasier accessfor hunting and wildlife viewing activities.

Almost al roads present some level of benefits and risks. These effects can vary greatly
in degree (USDA Forest Service 2000h), and can shift over time. Some effects are
immediately apparent, but others may require external events, such as alarge storm, to
become visible. Still other effects may be subtle, such as increased susceptibility to
invasion by nonnative species or pathogens noticed only when they become widespread
in the landscape, or with increased road use as recreation styles and motor vehicles
change (USDA Forest Service 2000h). A road-related beneficial effect for one species,
may, in fact, represent an adverse effect for another. For example, although forest edges,
such as those created by road construction and timber harvest, may benefit some species,
such as deer and bobwhite quail, they also provide access to interior forest patches for
opportunistic or predator species (Norse and others 1986).

Beneficia effectsto terrestrial species from timber harvest activities are often due to
creating or maintaining some specific habitat condition. Timber harvest creates forest
age-class diversity and mosaic habitats used by some species (Wisdom and others 2000;
USDA and others 2000; Southern Appalachian Man and the Biosphere 1996¢; USDA
Forest Service 1995a; USDI Fish and Wildlife Service 1990; USDI Fish and Wildlife
Service 1976). Some species require early seral or open-forest habitats that can be created
and maintained by properly planned, restorative timber harvest. Timber harvest activities
may also reduce the risk of uncharacteristic large stand-replacing insect and disease
outbreaks and severe wildland fires. These disturbance events, can present both benefits
and risks to some species (Wisdom and others 2000; USDI Fish and Wildlife Service
1995a; USDA and others 1993), at least at alocal level. Some examples of timber harvest
potential beneficia effects include the following:

o Timber harvest can be used to benefit species like the red-cockaded woodpecker (USDA
Forest Service 1995a), Florida scrub jay (USDI Fish and Wildlife Service 1990), and
Kirtland’ s warbler (USDI Fish and Wildlife Service 1976) by creating and maintaining
open forest or early seral conditions.

o The Mexican spotted owl may benefit from timber harvest activities that maintain and
develop large old-growth pine habitats, and alleviate risk from wildland fire, insects, and
disease (USDI Fish and Wildlife Service 1995a).

e The snowshoe hare, aprimary lynx prey species, can benefit from properly planned
regeneration harvests (USDA Forest Service and others 2000).

e Reynolds and others (1991) suggest that active management activities like tree thinning
may be beneficial in producing and maintaining the desired conditions for sustaining
goshawks and their prey species.

Fragmentation and Connectivity — Landscape fragmentation and l0oss of connectivity
from road and timber harvest causes habitat |0ss, increases in edge effects, and increases
in habitat isolation (British Columbia Ministry of Forest Research Program 1997). As
described under the previous section on fragmentation, roads can increase forest
fragmentation by breaking up large patches and converting interior forest into edge
habitat (Reed and others 1996).
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Forest fragmentation affects terrestrial species to different extents and at different scales.
In studying fragmentation in Douglas fir forests in northwestern California, Rosenberg
and Raphael (1986) found that species showing the most sensitivity to fragmentation
included fisher, gray fox, spotted owl, and pileated woodpecker. As road construction,
reconstruction, and timber harvest activities increase habitat fragmentation across large
areas, populations of some species may become isolated into smaller groups, which
increase the risk of local extirpations or extinctions (Noss and Cooperrider 1994). In
examining the effects of road construction on wetland biodiversity, Findlay and
Bourdages (2000) found increases in local extinction rates and decreasesin re-
colonization rates, with effects sometimes taking decades to be apparent.

Roads can fragment habitat for some invertebrates, particularly for less mobile, ground
dwelling species. In the Klamath-Siskiyou province, researchers have identified habitat
fragmentation for common land snails caused by roads and other land-disturbing
activities (Frest personal communication). Reasons cited included microclimate changes
on the road surface, loss of habitat complexity and structure, effective width of roads
greater than actual width, and avoidance of exhaust residues, petroleum products, and
other chemicals. Baur and Baur (1990) documented similar road avoidance findings for
the land snail Arianta arbustorum, which avoids crossing even small, unpaved roads.
Timber harvest, particularly where associated with extensive ground disturbance and
canopy removal, may have adverse effects on some invertebrate populations (Frest 1993;
Frest and Johannes 1995).

Edge Effects — Roads create environmental edges whose effects may extend well beyond
the actual road. Loss of canopy along road corridors may result in greater temperature
extremes, more exposure to winds, more direct sunlight within adjacent zones, and
changes in relative humidity (Chen and others 1996; Chen and others 1993). The distance
that this effect may extend is highly variable. The zone of disturbance related to road
noiseis estimated to be as great as one-half mile in forested areas (Forman and Deblinger
2000). Haskell (2000) found a large drop in abundance and diversity of macro
invertebrate soil fauna close to NFS roads, with effects extending up to 100 metersinto
the forest.

Forest edges, such as those created by timber harvest and road construction, may benefit
some species, such as deer and bobwhite quail. The close proximity of cover and forage
areas at forest edges providesideal habitat for many game species (see Game Species).
However, edges aso provide access to interior forest patches for opportunistic species,
such as the brown-headed cowbird, with effects extending into forest interiors as far as
600 meters from an edge (Norse and others 1986). Cowbirds are implicated in the decline
of certain songbirds in the Sierra Nevada, including the willow flycatcher, least Bell’s
vireo, yellow warbler, chipping sparrow, and song sparrow (Sierra Nevada Ecosystem
Project 1996).

Habitat Suitability and Effectiveness — For some mammal's, open road density has been
shown to be indicative of habitat suitability, with increasesin road density related to
declinesin habitat effectiveness and population viability (Noss and Cooperrider 1994).
Some research has shown that the presence of afew large areas with low road density,
even when found within an areawith an overall high road density, is a key indicator of
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suitable habitat for large vertebrates (Rudis 1995). Unroaded areas may provide
important security habitat for some species year round. Black bear population size was
shown to be negatively associated with road density in the Adirondack Mountains
(USDA Forest Service 2000h). Road density isamajor determining factor for suitability
of habitat for grizzly bear, a species with a home range size of 50 to 300 square miles for
females and 200 to 500 square miles for males (USDI Fish and Wildlife Service 1993).

With an expected increase in roaded access into these areas, a corresponding increase in
human disturbance is expected. Potential for harassment, disruption, and poaching of
some species would increase. Species, such as forest carnivores, that require sites free
from human disturbance are likely to be adversely affected. Habitat effectiveness for deer
and elk has been shown to decrease with increases in open road density in some areas
(Thomas and others 1979). Rowland and others, (in press) found that female elk in the
Starkey Experimental Forest consistently used areas away from open roads in spring and
summer, and that spatia distribution and distance to roads were more accurate predictors
of habitat effectiveness than overall road density.

In their proposal to list the Canada lynx under the ESA, the U.S. Fish and Wildlife
Service (USDI Fish and Wildlife Service 1998b) found that this speciesis threatened by
human alteration of forests and by increased levels of human accessinto lynx habitats.
Factorsidentified as threats to this species included timber management, forest and
backcountry roads and trails, fragmentation and degradation of lynx refugia, and habitat
degradation by nonnative invasive plant species. The lynx was listed as threatened on
March 24, 2000.

In evaluating species-road relationships for 91 vertebrate speciesin the Interior Columbia
River Basin, Wisdom and others (2000) found that more than 70% of those species could
be negatively affected by one or more factors associated with roads. They concluded,
from their review of scientific literature, that there are numerous potential adverse effects
related to road construction and use. Some of their findings include:

e Road construction converts large areas of habitat to nonhabitat (Hann and others 1997,
Reed and others 1996).

e Lossof large trees, snags, and logs in areas adjacent to roads through commercial harvest
or firewood cutting has adverse effects on cavity dependent birds and mammals (Hann
and others 1997).

e Roadsfacilitate poaching (Cole and others 1997) of many large mammals such as
caribou, pronghorn, mountain goat, bighorn sheep, wolf, and grizzly bear (Dood and
others 1985; Knight and others 1988; McL ellan and Shackleton 1988; Mech 1970;
Stelfox 1971; Y oakum 1978).

¢ Roads provide access for chronic, negative interactions of humans with wolves and
grizzly bears (Mace and others 1996; Mattson and others 1992; Thiel 1985), which
increases mortality of both species and often causes high-quality habitats near roads to
serve as population sinks (Mattson and others 1996; Mech 1973).

o Reptiles seek roads for thermal cooling and heating and experience substantial mortality
from motorized vehicles (Vestjens 1973). Roads facilitate human access into habitats for
collection and killing of reptiles.
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o Many species are sensitive to harassment or human presence during particular seasons,
with potential reductionsin productivity, increases in energy expenditures, or
displacements in population distribution or habitat use (Bennett 1991; Mader 1984).

e Roads often restrict the movements of small mammals (Mader 1984; Merriam and others
1988; Swihart and Slade 1984) and function as barriers to population dispersal (Oxley
and Fenton 1974).

Trombulak and Frissell (2000) drew similar conclusionsin their review of scientific
literature on the ecological effects of roads. They identified seven general, potential
effects of roads: mortality related to construction, mortality from being hit by vehicles,
behavioral modifications, changesin the physical environment, changes in the chemical
environment, introduction and establishment of nonnative species, and increased human
use of roaded areas. They concluded that, although not all species and ecosystems are
affected to the same degree by roads, in general, the presence of roadsin an areais
associated with negative effects for both terrestrial and aguatic ecosystems. These effects
included detrimental changes in species distribution, composition, and population size.

Although only used for relatively short periods, temporary roads present most of the same
risks posed by permanent roads, although some may be of shorter duration. Many of
these roads are designed to lower standards than permanent roads, are typically not
maintained to the same standards, and are associated with additional ground disturbance
during their removal. Also, use of temporary roads in an area to support timber harvest or
other activities often involves construction of multiple roads over time, providing a more
continuous disturbance to the area than a single, well-designed, maintained, and use-
regulated road. While temporary roads may be used for periods ranging up to ten years,
and are then decommissioned, their short- and long-term effects can be extensive to
terrestrial species and habitats.

In addition to posing many of the same risks as road construction, road reconstruction
could result in substantial changes in the kinds and amount of human usesin an area.
Improvements such as realignment or improving road surfacing or gradient to provide
easy access for low clearance vehicles may promote increases in the amount of human
disturbances and disruptions to species and habitats, exceeding those previously
experienced before reconstruction.

Early Successional Habitat — Although early successional habitat iswell represented in
many parts of the country, questions have been raised in some areas relative to the
potential effects of the road and timber harvest prohibitions on the availability of thistype
of habitat, particularly in the Eastern and Southern Forest Service regions. Early
successional communities are characterized and shaped by differencesin structure,
composition, and successional pathways. Such communities can include grasslands,
shrublands, semi-forested habitat, and open land communities within larger forest
patches.

Types of disturbance affecting the development, availability, and distribution of some
early successional habitat include natural processes and events such asfire, wind, insect
and disease, and management-induced disturbance associated with land use practices,
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such as timber harvest, road construction, and prescribed fire (USDA Forest Service
1999¢; Southern Appalachian Man and the Biosphere 1996¢). When human-induced
disturbances reset the successional clock to an earlier stage, they frequently affect larger
areas and result in increased mean patch size, with adverse effects on habitat suitability
for many species (Verner 1986). Natural disturbances, such as wildland fires, can also
affect large areas of land and modify habitat suitability. In many cases, wildland fires
blend into larger landscapes, and the adverse impacts are less severe or negligible.

In the United States, the abundance and distribution of many early-successional species
before European settlement is unknown. It is estimated that by 1820 in New England, less
than 25% of the original forest was left on land that was suitable for agriculture. By the
middle of the 19™ Century, New England was experiencing wood shortages. This
sizeable increase in early successional habitat was likely followed by corresponding
increases of populations and distributions of species using such habitat. As forested
habitats have become reestablished in this century in some areas, there has been a
corresponding decline in some species directly or indirectly dependent on early
successional habitat. For example, as forest cover increased in New Hampshire by 40%
between 1880 and 1980, New England cottontail populations decreased from a
continuous distribution throughout 60% of the State, to a fragmented distribution
covering less than 20%; bobcat popul ations were affected by this decrease in available
prey (Trani-Griep 1999; Martin 1999).

Information in the Southern Appalachian Assessment (Southern Appalachian Man and
the Biosphere 1996c) indicates that as of 1995, NFS timberlands within the
approximately 37 million acre assessment area provided about 11% of the habitat in the
grass/seedling/shrub successional stage. Non-industrial private lands at that time provided
approximately 69% of this stage. Examples of species within the Southern Appalachian
Assessment area using early successional habitat include bobwhite quail, ruffed grouse,
Bachman’s sparrow, and prairie warbler. The Southern Appalachian A ssessment
identified no T& E species that were principally associated with early successional habitat
in the assessment area. A comparison of the habitat information from the Southern
Appalachian Assessment with the distribution of inventoried roadless areas shows that
less than .09% (approximately 1,380 acres out of 1,570,000 acres) of early successional
grass shrub habitat are currently provided by inventoried roadless areas in the assessment
area.

Game species — These species are wild animals that people hunt or fish for food or
recreation according to prescribed seasons and limits (USDA Forest Service 1999u;
USDA Forest Service and USDI Bureau of Land Mangement 2000). They are generally
described in terms of either big game (including white-tailed deer, mule deer, elk, bear,
wild boar, and turkey) or small game (including ruffed grouse, blue grouse, hare,
cottontail rabbits, gray squirrel and quail).

Game species are generally associated with mixed habitat mosaics or patterns that include
avariety of habitat types and age classes. In forested areas, early seral patches, natural
openings, and open woodlands are important habitat components. Many game species are
habitat generalists (for example deer, elk and ruffed grouse,) using avariety of habitats
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and therefore, cannot be easily associated with a single habitat type (Southern
Appalachian Man and the Biosphere 1996c).

In many areas of the United States, NFS lands, including inventoried roadless areas, are a
significant source of high quality game species habitat, given the influences of private
land conversions, including urbanization, agriculture, and development. In some cases,
NFS lands are strongholds for some game species. For example, black bear populations
areincreasing in some areas of the Eastern United States in part because of security
within NFS lands (Vaughan and Pelton 1995). Lands outside of inventoried roadless
areas have important influences on game species populations. As an example, deer and
elk winter ranges on many non-NFS lands are critical in maintaining stable populations.

The public interest in providing and maintaining game species habitat on NFS landsis
evidenced by the various program initiatives that focus on these species. The Forest
Service has partnered with a number of organizations (for example Wild Turkey
Federation, Rocky Mountain Elk Foundation, Quail Unlimited) to implement wildlife
program initiatives such as: “Answer the Call,” “Elk Country”, “Dancersin the Forest”,
“A Million Bucks’, and “Making Tracks.” Theseinitiatives have resulted in substantial
amounts of game species-habitat improvement, including the creation and maintenance of
early seral habitats in some areas.

A number of factors can influence game populations. For example, State harvest
strategies and regulations are an important management tool for achieving desired
population levels, especialy in big game management (Flather and others 1999). In
addition, other factors like predation and disease can influence some game species
populations. In recent years, game species population trends have varied, with some
species exhibiting declines, while others have increased or remained stable (Flather and
others 1999). It is reasonabl e to assume that many of these game species-population
trends are substantially influenced by changesin their habitat.

Flather and others (1999) in Wildlife Resource Trends in the United States concluded that
a nation-wide (but most evident in the 20 northern States) decrease in speciesthat are
associated with early seral stages (and grasslands) could be expected in the next 20 years.
However, this conclusion is not necessarily indicative of what would happen to game
species populations. In fact, Flather and others (1999) predict that many game species
popul ations are expected to remain relatively stable to the year 2045 (the 50 year outer
benchmark for their long-term population projections), including black bear, wild turkey,
pronghorn, and deer. Elk are expected to decrease slightly after recent population
increases and range expansion (Flather and others 1999). Many small game specieslike
ruffed grouse and bobwhite quail appear to be declining in some parts of the country
(USDA Forest Service 1999u; Southern Appalachian Man and the Biosphere 1996c¢).
These declines in part may be due to reductions in the amount of early seral and shrub
dominated sites.

Roads can serve a number of purposes relative to game management. They can provide
access for timber harvest activities that can improve or enhance game species habitats.
Some roads provide access for other kinds of game species-habitat improvements,
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including, construction and maintenance of water developments (for example guzzlers,
ponds and spring boxes). In addition, roads are often used to facilitate the maintenance of
natural and created openings.

Timber harvest activities can fundamentally change the composition and configuration of
game species habitats. These changes can alter and modify animal behavior, causing
changes in population numbers and distribution. Whether the impacts are adverse or
beneficial depends on species needs, and the extent, duration, timing and intensity of
timber harvest activities and associated roads.

Timber harvest activities that create, restore, and maintain a mixture of habitats and a
variety of age classes are generally beneficial to most game species. Thus, timber harvest
activities can be designed to meet specific game species habitat needs, and have positive
impacts (Brown 1985; Hoover and Wills 1984; Thomas 1979). For example, timber
harvest designs that create and maintain edge, early sera patches, natural openings, and
open woodland habitats, are beneficial for most game species (Southern Appalachian
Man and the Biosphere 1996¢; USDA 1999u; Flather and others 1999; USDA Forest
Service and USDI Bureau of Land Management 2000). In some managed forest areas,
deer and elk populations have benefited from improved forage conditions created by
some timber harvest activities (USDA Forest Service and USDI Bureau of Land
Management 2000). Turkey (Dickson 1992), forest grouse, and quail have benefited from
openings and saplings created by some timber management activities. Generally, timber
harvest activities in combination with access management strategies that reduce road
densities are more effective at providing high quality game species habitats.

Conversely, when timber activities are poorly placed on the landscape, and road densities
are not managed, game populations can decline due to poaching, concentrated legal
hunting (USDA Forest Service 1999p), reduced habitat quality or habitat loss (Brown
1985; Hoover and Wills 1984; Thomas 1979). There is evidence that inventoried roadless
areas are important security areas and linkages for some game species.

Late Successional Habitat — Inventoried roadless areas encompass a variety of cover
types and age classes, including late successional habitats. Late successiona or old-
growth forest has been defined as forest stands that are greater than 100 years old
(Southern Appalachian Man and the Biosphere 1996¢; USDA 1999u). They are dso
defined as the later stages of stand devel opment with large trees, large-size dead trees
standing and on the ground, multiple canopy layers, canopy gaps and decadence in the
form of broken or deformed tree tops, boles and root decays (USDA Forest Service and
USDI Bureau of Land Management 2000). Forest Ecosystem Management Assessment
Team 1993 defined late successional habitats as “forests older than 80 years.” Some late
successional habitats have devel oped with frequent disturbances (such as fires) resulting
in large tree single story structure.

Various efforts at defining and delineating late successional habitats have occurred for
NFS lands. For example, the Forest Ecosystem Management Assessment Team (USDA
and others 1993) estimated that approximately 4.5 million acres of medium/large
multistoried conifer late successional habitat occurred within the 57 million acre range of
the northern spotted owl. The Southern Appal achian Assessment (Southern Appalachian
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Man and the Biosphere 1996¢) estimated that approximately 1.1 million acres of late
successional habitat occurred in the assessment areain 1995. Some late successional
habitats are considered critically endangered, such as Eastern deciduous and Western
ponderosa pine forests (Noss and others 1994).

Much of the late successional habitat remaining on NFS lands is highly fragmented and
poorly connected because of past management activities and natural disturbances. Late
successional habitats associated with inventoried roadless areas are often better connected
than those found in roaded areas, and are often linked to larger intact forestsin
Wilderness and other protected areas. This connectivity provides benefits for a number of
late successional associated species such as the northern spotted owl, marbled murrel e,
fisher, white-headed woodpecker, and American marten.

Timber harvest to improve late successional habitat could be implemented under
Alternatives 2 and 3. Alternative 4 prohibits timber harvest activities, but provides an
exception for timber harvest activities needed for the protection or recovery of T&E
species. In addition, prescribed fire continues to be an acceptable management tool for
maintaining some single-storied late successional habitats.

Summary of Effects — Relative to Alternatives 2, 3, and 4, the No Action Alternative
would result in agreater likelihood of measurable losses of habitat quality and quantity in
inventoried roadless areas. Assuming that roaded entry and timber harvest would
continue in these areas at rates approximating that occurring in the past 20 years and
given the risks associated with timber harvest and other road-dependent activities, the No
Action Alternative would have the greatest potential for adverse effects to some species
and to overall biodiversity,

Mitigation measures offsetting some adverse effects would undoubtedly be identified as
part of site-specific NEPA decisions and ESA consultations. However, some adverse
effect, such as increased habitat fragmentation and loss of connectivity, cannot be
effectively mitigated.

Alternative 2

With a prohibition on road construction and reconstruction in inventoried roadless areas,
the potential for increased levels of human-caused disturbance and degradation of
terrestrial habitat quality, quantity and distribution would be substantially reduced
relative to Alternative 1, particularly in those inventoried roadless areas currently open to
road construction. A description of the potential adverse effects of road construction is
provided under Alternative 1. This aternative does not prohibit any type of timber
harvest, but the overall level of timber harvest would be reduced by a prohibition on road
construction and reconstruction.

Alternative 2 would offer a greater degree of assurance than Alternative 1 that current
biodiversity would be maintained. Based on estimates provided by each national forest,
there would be approximately a 75% reduction in the total miles of road that would be
constructed or reconstructed in inventoried roadless areas through 2004 under
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Alternatives 2, 3, and 4. Under the exceptions common to all action alternatives (as
described in Chapter 2), approximately 300 miles of road would be constructed or
reconstructed. See Table 3-32 for a comparison of planned timber offer volume and miles
of road construction and reconstruction by alternative both with and without the Tongass
National Forest exemption.

Even though there could continue to be stewardship and commodity-purpose timber-
harvest activitiesin inventoried roadless areas, information collected from the forests
indicates that much of the timber harvest currently planned in these areas would require
road construction and reconstruction and hence, would not occur under this aternative, as
shown in Table 3-32. The remaining timber harvest in inventoried roadless areas would
potentially occur on an estimated 8,000 acres per year, dropping to half that level in the
long term. Approximately 2.8 million acres of inventoried roadless areas have had
classified roads constructed since the time of inventory, under land management plan
prescriptions that allowed road construction. In addition, in some areas, one or more
roads were present at the time of inventory. Prohibiting further road construction in these
areas would provide some level of benefitsto the overall area, by avoiding the additional
risks inherent with new road construction or reconstruction, such as additional landscape
fragmentation and loss of connectivity, increased levels of human activities, and
nonnative species introductions.

Wildlife management activities that are not dependent on new or reconstructed road
access would be feasible under this alternative. Information submitted by each national
forest on terrestrial wildlife projects that would potentially be precluded if road
construction and reconstruction were prohibited in inventoried roadless areas indicates
that, within the next 5 years, seven projects are planned nationwide that, as currently
designed, could not be implemented. Almost 15 miles of road construction or
reconstruction would be associated with these projects. Types of projectsidentified
include thinning and fuels management in late successional reserves, aspen regeneration,
other stewardship timber harvest for habitat improvement, and prescribed fire. It islikely
that at least some of these projects could be redesigned so that they could proceed
without road construction or reconstruction in inventoried roadless areas.

Nationally, the average number of wildlife projects precluded per year by this aternative
islessthan 2, which is estimated to be substantially less than 1% of the overall national
program, based on the 1999 Wildlife, Fish and Rare Plants reporting system database
(USDA Forest Service 2000d). It appears that few roads are built into inventoried
roadless areas to support wildlife management activities. As aresult, this alternative
would not limit the current overall ability of the Agency to manage wildlife habitat in
inventoried roadless areas, including the ability to maintain or enhance early or late
successional habitat or create and maintain mixed habitat mosaics where such need is
demonstrated or to implement other stewardship-timber harvest activities.

The prohibition on road construction and reconstruction under Alternative 2 would have a
negligible effect on management of game species and their habitats. While this

alternative would prohibit new roads, it would not affect existing transportation systems.
Existing access for wildlife management activities would not be affected. The current
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capabilities and tools to design and implement habitat-improvement methods and
techniques would be retained under Alternative 2, although alternative means of access
may be needed for implementation. In addition, other timber harvest projects planned and
implemented in inventoried roadless areas, but not necessarily driven by game species
objectives (for example threatened, endangered, and proposed (TEP) species objectives,
forest health or fuels management objectives) may also benefit some game species.

Summary of Effects — The prohibition on road construction and reconstruction would
avoid many of the potential adverse affects of roads to terrestrial animal species and
habitats, as described under Alternative 1. Thisincludes habitat 1oss and fragmentation,
negative edge effects, increased fire risk, access for poaching, increased potential for
excessive hunting pressure, harassment and disturbance, movement barriers,
displacement or avoidance behavior, increased potential for establishment of nonnative
invasive species, and greater risk of chronic negative interactions with people (Wisdom
and others 2000; USDA Forest Service 2000h). No adverse effects to terrestrial animal
species and habitats would be expected, as this aternative does not directly authorize any
ground disturbing activities, nor does it preclude any activities essential for management
of these species or their habitats by this Agency or other government agencies with
jurisdictional responsibilities. Overall, beneficial effects to conservation of biological
diversity would be expected.

Alternative 3

By prohibiting road construction and reconstruction and non-stewardship timber harvest,
Alternative 3 would provide a greater likelihood that terrestrial habitats, species, and their
associated plant and animal communities, would be maintained at current levels, relative
to Alternative 1. A description of the potential adverse effects of road construction and
timber harvest is provided under Alternative 1. Table 3-32 displays planned offer
volumes and miles of road construction or reconstruction, both with and without the
Tongass exemption, for each alternative. An estimated 4,400 acres per year would be
harvested under this alternative, dropping to about 1,300 acres per year in the long term.

Relative to Alternative 2, the additional prohibition of non-stewardship timber harvest
would further reduce the potential for adverse effects to species and habitats. Over time,
this additional prohibition could provide important cumulative beneficial effectsrelative
to conservation of terrestrial species and habitats, beyond those described under
Alternative 2.

By retaining the ability to harvest timber for stewardship purposes, the Agency’s
capability to enhance habitat directly and indirectly would be maintained, making this
alternative potentially somewhat more ecologically beneficial compared to Alternative 4.
Timber harvest for stewardship purposes is described in the Timber Sale Program
Information Reporting System as* . . . sales being made primarily to help achieve desired
ecological conditions and/or to attain some non-timber resource objective that requires
mani pul ating the existing vegetation — for example, improving forest health or reducing
forest fuels” (USDA Forest Service 1998b). Projects where the primary objective would
be restoring wildlife habitat would be included in this category. This could potentially
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have beneficial effects for some species on a site-specific basis. An example of
stewardship timber harvest beneficial to a species would be mid-story vegetation removal
for enhancement of foraging habitat for red-cockaded woodpecker (USDA Forest Service
1995a).

Summary of Effects — This alternative would not affect the current overall ability of the
Agency to manage wildlife habitat including the ability to maintain or enhance early or
late successional habitat, create, or maintain mixed habitat patches, where such need is
demonstrated. No adverse environmental effects to terrestrial species would be expected
from this aternative, asit would not directly authorize any ground-disturbing activities,
nor would it preclude activities essential for management of these species, and their
habitats, by this or other government agencies with jurisdictional responsibility. The
overall ability of the Agency to implement management actions for conservation of
terrestrial animal communities would not be affected.

Alternative 4

This alternative would prohibit road construction, reconstruction, and all timber harvest
except for that needed for protection or recovery of TEP species. Alternative 4 would
provide a greater likelihood that terrestrial habitats, species and their associated
communities, would be maintained at current levels, relative to Alternative 1. A
description of the potential adverse effects of road construction and timber harvest that
could be avoided is provided under Alternative 1. Table 3-32 displays planned offer
volumes and miles of road construction or reconstruction, both with and without the
Tongass exemption, for each alternative.

Overall, the current need for timber harvest specifically to manage terrestrial wildlife
habitat within inventoried roadless area appears to be minimal. In fiscal year 1997,
approximately 15% of the total volume harvested for stewardship purposes on all NFS
lands was for wildlife or TEP species habitat management objectives (USDA Forest
Service 1998b). The current national capability of the Agency to manage such habitat
would not be measurably affected by a prohibition on timber harvest. Alternative 4 does
not preclude use of other restorative tools like prescribed fire, which under some
conditions can be used without prior timber removal, to benefit early seral and open
forest species.

Timber Harvest to Reduce Fuels— Timber harvest to reduce fuel loading may be
desirable in some areas where there is an abnormally high risk of high intensity, large-
scale fires. Uncertainties about the magnitude and extent of beneficial effects of such
activities have to be carefully weighed against the well-documented risks of adverse
effects associated with timber harvest and associated road construction. Even though
some timber harvest activities are intended to mimic the effects of natural disturbance
processes such asfire, thereislittle known about the long term ecological |egacies of
such treatments. It is not clear how those legacies would compare to areas where natural
disturbance processes have played a more dominant role in controlling successional
pathways, landscape mosaics, and ecosystem composition. Analysis conducted by the fire
speciaist on the FEIS team showed minimal landscape level differences between

3-157



Chapter 3 — Affected Environment
and Environmental Consequences Roadless Area Conservation FEIS

Alternatives 2 through 4 and Alternative 1, relative to the likelihood of timber harvest
providing significant reductionsin the risk of uncharacteristic wildfire effectsin
inventoried roadless areas.

Regardless of the alternative selected, wildland fires will continue to play a dominant role
in shaping terrestrial species habitats in many areas, including many firesthat are of a
much higher intensity and greater size than those historically occurring within an area.
Many terrestrial and aguatic species evolved under the influence of recurrent fire,
including stand-replacing events, and their long-term persistence relies heavily on the
maintenance of important habitat components by these disturbance events. While
wildland fires may negatively affect individuals of some species, the overall effects on
species populations are less likely to be adverse in nature.

Game Species — The prohibition of timber harvest would probably have limited local
impacts on the ability of the Agency to actively manage for the mixed pattern habitats
used by game species, although other tools, such as prescribed fire, would continue to be
feasible in many areas. Natural disturbances are likely to continue creating and
maintaining mixed pattern habitats in inventoried roadless areas for a number of game
Species.

The prohibitions on timber harvest are not likely to detrimentally impact mule deer,
white-tailed deer, and elk populations. Elk populations have been increasing across the
west and are expected to continue to increase for the next four decades. In the east, white-
tailed deer density information for the Southern Appalachian Assessment (Southern
Appaachian Man and the Biosphere 1996¢) indicates that the highest densities of deer in
the Southern Appal achian Assessment area are found in association with private
croplands and agricultural lands. Because of poaching (USDA Forest Service in press),
increased hunting pressure (Flather and others 1999), and continuing land use
development in many areas, deer and elk populations may benefit from the security and
isolation provided by inventoried roadless area protection.

Black bears are habitat generalists utilizing early sera patches, edge, and open forested
habitats (Hoover and Wills 1984; Wisdom and others 2000; USDA Forest Service 1999u)
in juxtaposition with mid to late seral-forested habitats. Black bears tend be absent for
portions of the Southern Appalachians where large amounts of nonforested habitat and
limited forested habitat occur. Dense forest cover and security areas, and remoteness
provide protection from poaching and hunting and are a key habitat parameter (Southern
Appal achian Man and the Biosphere 1996c).

Timber harvest prohibitions would likely benefit bear populations. In the east where
poaching, intense hunting pressure and land development are threatening bear
populations, one of the primary limiting factors for bearsis availability of relatively
undisturbed tracts of land habitats. The remaining large tracts of roadless areain the east
are important strongholds for bear populations, and may help stabilize bear populations
over the long term. In the West, bear populations are expected to remain stable in the
Rocky Mountains and increase along the Pacific coast. Eliminating timber harvest and
associated new road construction in inventoried roadless areas would avoid habitat

3-158



Chapter 3 — Affected Environment and
Roadless Area Conservation FEIS Environmental Consequences

modifications and changes in animal behavior that can detrimentally impact large
mammals like bears (USDA Forest Service 2000c; Fredrick 1991). While early seral
habitats are important components of bear habitat, the security and isolation provided by
inventoried roadless areas are likely more significant at maintaining stable bear

popul ations than are the potential forage opportunities created by timber harvest
activities.

Turkeys prefer habitat where openings are interspersed with mature forests (Dickson
1992; USDA Forest Service 1999u). The inventoried roadless areas likely have only a
minor influence on changes in turkey populations in the Southern and Northeast regions.
Only 6% ( 1.6 million out of almost 25 million acres) of NFS landsin Regions 8 and 9
arein inventoried roadless areas, therefore the management of areas outside of
inventoried roadless areas would likely have the most significant impact on turkey
populations. In addition, the prohibitions would likely maintain important security areas,
and minimize potential increasesin illegal hunting.

It isunlikely that atimber harvest prohibition on the 6% of NFS lands in inventoried
roadless areas in Regions 8 and 9 would have an adverse impact on small game
populations. The management of NFS and other lands outside of inventoried roadless
areawould likely have the most significant impact on these populations. Grouse

popul ations have declined since the 1970s possibly due to regional decreasesin the
amount of sapling/pole seral stages, which grouse favor (Flather and others 1999;
Southern Appal achian Man and the Biosphere 1996¢; Hoover and Wills 1982; Wisdom
and others 2000) or to a decline in winter range higher elevation coniferous forests. Some
grouse populations would benefit from protection of upper elevation winter-range
habitats. For ruffed grouse in the east, NFS lands provide a significant amount of habitat
(Southern Appalachian Man and the Biosphere 1996c¢), but only about 6% of Region 8
and 9 NFS lands are in inventoried roadless areas.

Squirrel numbers show steady but slight gains in the North, declines in the Rocky
Mountains, and declines since 1985 in the South. Gray squirrel populationsin the
Southern Appalachian Assessment area (1996¢) have remained stable and have benefited
from increased acorn production from maturation of oak forests. In the West, gray
squirrels have declined as interior ponderosa pine and Oregon white oak habitats are
converted to human uses (Wisdom and others 2000). Other small game species (e.g.,
sharp-tailed grouse, bobwhite quail and cottontail rabbits) are found in heavily
fragmented forested habitats, but are more closely associated with rangelands, highly
interspersed forests, and agricultural and/or croplands (Wisdom and others 2000;
Klimstraand Roseberry 1975; Flather and others 1999); these species therefore are not
likely to be impacted by the prohibitions.

Summary of Effects — By eliminating the ability to harvest timber for stewardship
purposes except when needed for protection or recovery of TEP species, the current
capability of the Agency to enhance habitat directly and indirectly would potentially be
impaired at the stand level, but it is unlikely to have much impact at larger scales. This
would hinder the Agency’ s ability to use timber harvest to manage for early successional
or other structural stagesin some areas, where such a need isidentified, although
prescribed fire is an effective tool under certain conditions. In fiscal year 1997,
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approximately 15% of the total volume harvested for stewardship purposes on NFS lands
was for wildlife or TEP species habitat-management objectives (USDA Forest Service
1998b). Although adverse effects associated with timber harvest would not occur, this
limitation of the Agency’ s ability to manipulate stand structure and successional stage for
habitat improvement would make this alternative potentially less ecologically beneficial
compared to Alternative 3.

Aguatic Animal Habitat and Species
Affected Environment

Inventoried roadless areas support a diversity of aquatic habitats and communities,
providing or affecting habitat for more than 280 TEPS species, and numerous other
aguatic species. Without the disturbances caused by roads and the activities that they
enable, stream channel characteristics are less likely to be adversely atered compared
with stream channel conditionsin roaded areas. Important characteristics that influence
habitat quality for aguatic species include channel and floodplain configuration, amount
of fine sediment in stream substrate, riparian condition, amount and distribution of woody
debris, streamflow, water quality, and temperature regime (Furniss and others 1991).
Smaller streams, such as many of those found in inventoried roadless areas, provide
important habitat for resident and migratory aquatic species and also influence the quality
of habitat in larger, downstream reaches (Chamberlin and others 1991).

Illegal introduction and harvest of aquatic speciesisless likely to occur in these areas due
to lack of ready access. Poaching of large, migratory bull trout, a native char found in the
Northwest, has been described as an important cause of mortality (Lee and others 1997).
Illegal introduction of nonnative fish species has had measurable effects on native aquatic
communities in many parts of the country. For example, the Sierra Nevada Ecosystem
Project (SNEP) report (Moyle and others 1996) identified illegal introductions of
predatory fish, such as northern pike and white bass, and other nonnative fish, as
important causes of disruptions in native fish communitiesin Sierran waters.

The nonnative fish most commonly established through bait bucket introductionsin
Sierra Nevada waters was the golden shiner, a species able to survive in many high
elevation lakes. Thirty species of nonnative fish have been introduced (both legally and
illegally) or have invaded most watersin the Sierra Nevada Range. The SNEP
determined that less than half of the 40 fish species native to those waters seem to have
stable or expanding populations. Adverse effects to native species included hybridization,
increased predation, and competition (Moyle and others 1996.)

Waters in inventoried roadless areas have been shown to function as biological
strongholds and refuges for many fish species. The size of an area, kinds and intensity of
management-induced and natural disturbances that have occurred, and the landscape
context in which it isfound, all affect the quality, distribution, and extent of these
habitats. Some of these waters may now play arelatively much greater role in supporting
aquatic species viability and biodiversity than in the past due to cumulative degradation
and loss of other, potentially more biologically rich habitat within associated drainages.
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The Nature Conservancy and the Association for Biodiversity Information identified the
United States as a global center of freshwater biodiversity (Chaplin and others 2000). In
examining the distribution of 307 fish species and 158 mussel species that are imperiled
or vulnerable, they identified 87 watersheds as aquatic biodiversity hotspots, supporting
10 or more vulnerable or imperiled species. The majority of these watersheds arein the
Southeastern United States, with one occurring west of the 100" meridian (Figure 1-1).
Inventoried roadless areas are found within 29 of these watersheds, and likely play arole
in supporting the continued survival of these species either directly through providing
habitat or indirectly by contributing to water quality within the drainage.

Analysis done for the ICBEMP (Lee and others 1997) indicates that strong fish
populations are often associated with areas of low road density. That analysis showed that
increasing road densities (miles of road per square mile) and their attendant effects were
associated with declines in the status of bull trout, westslope cutthroat trout, yellowstone
cutthroat trout, and redband trout. Approximately 60% of unroaded or very low road
density subwatersheds within the assessment area supported strong salmonid popul ations.
In contrast, less than 25% of subwatersheds with moderate and 18% with high road
densities supported strong populations (Quigley and others 1996).

As shown in Table 3-33, approximately 2 million acres of inventoried roadless areas
contain high priority watersheds identified in the ICBEMP for conservation of threatened
Snake River Chinook, with about half of those acresfalling in inventoried roadless areas
where road construction is not prohibited by current management direction. An additional
5 million acres of inventoried roadless areas contain identified priority watersheds’ for
conservation of bull trout and other species. Cumulatively, the data indicate that more
than 30% of the acreage in designated priority and high priority watersheds for aguatic
species are in inventoried roadless aress.

A substantial amount of inventoried roadless areas provide important habitat for Pacific
anadromous fish species. Table 3-34 shows the acreage of inventoried roadless areas that
lie within the habitat range of Pacific salmonids including those for chinook, chum, coho,
and sockeye salmon, as well as steelhead and coastal cutthroat trout. This table also
shows acreages of inventoried roadless areas specific to federally listed Pacific
salmonids.

In considering the contributions of large unroaded areas for conservation of aquatic
habitats and species, comparisons can be drawn from research in other areas lacking
roads and with minimal levels of human disturbance. For example, in evaluating the role
of Wilderness Areas in conserving aguatic biological integrity in Western Montana, Hitt
and Frissall (1999) concluded that, although the presence of designated Wilderness does

° Priority Watersheds were identified in the ICBEMP (Quigley and Arbebide 1997a) as those important for conservation of
bull trout (from the Inland Fish Strategy), or with potentially “critical habitat” for anadromous species not listed as
threatened or endangered under the Endangered Species Act as of March 1996 (from PACFISH); or as watersheds
containing high quality habitat but no listed species as of March 1996.
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Table 3-33. Inventoried roadless areas (in thousand acres) in ICBEMP ?priority and high-priority

watersheds.
Inventoried roadless areas in ICBEMP Inventoried roadless areas in ICBEMP
State priority watersheds high-priority watersheds
Idaho 2,952 1,937
Montana 1,527 Not Applicable
Nevada 10 Not Applicable
Oregon 429 92
Washington 174 45
Total 5,092 2,074

% Interior Columbia Basin Ecosystem Management Project

(Roadless Database 2000)

Table 3-34. Pacific anadromous fish habitat in inventoried roadless areas (in thousand acres).

Inventoried roadless areas Inventoried roadless areas within
within the range of Pacific the range of threatened and

Species salmonids endangered Pacific salmonids
Chinook Salmon 8,869 6,314
Chum Salmon 1,401 95
Coho Salmon 1,823 1,175
Sockeye Salmon 258 179
Steelhead 7,593 6,033
Coastal Cutthroat Trout 1,884 156

(National Marine Fisheries Service [NMFS]; Roadless Database 2000)

not guarantee aquatic biological integrity due to factors such as fish stocking practices
and impacts from adjacent roads, “the importance of Wildernessin aguatic conservation
isextraordinary.” Their analysis showed that more than 65% of waters that were rated as
having high aguatic biological integrity were found within subwatersheds containing
Wilderness. They also concluded that, given the relative rarity of unprotected areas that
support arelatively greater degree of aquatic biological integrity, undisturbed areas
warrant permanent protection.

For many aquatic ecosystems, fire has played an important role in creating and
maintaining suitable habitat at varying temporal and spatial scales. Many species evolved
under the influence of recurrent fire, including stand-replacing events, and their long-
term persistence relies heavily on the maintenance of important habitat components by
these kinds of disturbance events. For example, fire-killed trees provide an important and
continuing supply of large woody debris to many aguatic systems, an important habitat
attribute essential for many salmonid and other aquatic species.

In certain parts of the country, some types of past timber harvest combined with the
effectiveness of past wildland fire suppression over the past century, have caused
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significant ecological shiftsin vegetation composition and structure, resulting in atered
fire regimes by increasing fuel loads and flammability. As discussed under the Terrestrial
Habitats and Species section, response activities for fire suppression in inventoried
roadless areas have likely been more limited in the past due to alower priority placed on
rapid suppression of firesin these areas, relative to firesin roaded and more developed
areas. When thisis considered in conjunction with the lower level of past timber harvest
activitiesin many of these areas, it islikely that stand conditions within these areas may
lie within or closer to the historic range of variability, with more normal levels of fuel
loading and stand composition and structure, as compared to conditions within roaded
and more heavily timbered areas.

Alternative 1 - No Action

Alternative 1 would have the greatest potential for additional aquatic habitat 10ss,
degradation, and disturbance associated with roads, timber harvest, and other activities.
Approximately 40% of the 58.5 million acres of inventoried roadless areas are covered by
land-management plan prescriptions that currently prohibit road construction and
reconstruction. Projecting future roaded entry using historic levels of road construction,
an additional 5% to 10% of inventoried roadless areas are likely to be entered within the
next 20 years under Alternative 1, predominantly in those areas currently open to road
construction. The planned timber harvest offer of 1.1 BBF through 2004 would occur on
approximately 90,000 acres. Table 3-32 displays planned offer volumes and miles of road
construction or reconstruction through 2004, both with and without the Tongass
exemption, for each alternative.

Potential Effects from Roads — Road construction, maintenance, use, and even the
presence of roads in awatershed, can have numerous adverse effects to aquatic systems
and the species they support. Recent changes in road designs and application of best
management practices have been effective in some instances at moderating or avoiding
many adverse effects. The discussion in this section captures the principal effects that
have been associated with roads, but these are potential effects, and not every road would
necessarily exhibit each or even many of these effects. The Physical Resources section
provides afull discussion of potential geomorphic and hydrologic effects of roads on
watershed and stream channel conditions.

These effects can potentially include (Furniss and others 1991; USDA Forest Service
2000h):

Increasing sediment loads in streams;

Modifying watershed hydrology and stream flows;

Altering stream channel morphology;

Increasing habitat fragmentation and loss of connectivity;

Degrading water quality, including increasing chance of chemical pollution;
Altering water temperature regimes.

These physical aterations can potentially result in avariety of adverse effects to aquatic
species including:
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Loss of spawning and rearing habitat, and deep pools, from excess sediment deposition;

Increased mortality of eggs and young from lower levels of oxygen in stream gravels;

Increased susceptibility to disease and predation;

Increased reproductive failure;

Shifts in macro invertebrate communities to those tolerating increased sediment or other

types of diminished water quality;

Increased susceptibility to over harvest and poaching;

e Loss of protective cover and resting habitat through changes in channel structure
including large woody debris, overhanging banks, and deep poals;

o Competition from nonnative species,

e Loss of habitat caused by habitat degradation, barriers to passage, increased gradient,
high temperatures, and other factors; and

e Increased vulnerability of subpopulations to catastrophic events and loss of genetic

fitness, related to loss of habitat connectivity.

Trombulak and Frissell (2000) concluded that, although all species and ecosystems are
not affected to the same degree by roads, in general, the presence of roadsin an areais
associated with negative effects for both terrestrial and aguatic ecosystems including
changes in species composition and population size.

Temporary roads present most of the same risks posed by permanent roads, although
some may be of shorter duration. Many of these roads are designed to lower standards
than permanent roads, are typically not maintained to the same standards, and are
associated with additional ground disturbance during their removal. Also, use of
temporary roads in awatershed to support timber harvest or other activities often
involves construction of multiple roads over time, providing a more continuous
disturbance to the watershed than a single, well-designed, maintained, and use-regul ated
road. While temporary roads may be used temporarily, for periods ranging up to 10 years
before decommissioning, their short- and long-term effects on aquatic species and
habitats can be extensive.

Potential Effects of Timber Harvest - The effects of activities associated with timber
harvesting (e.g., tree felling, yarding, landings, site preparation by burning or
scarification, fuels reduction, brush removal and whip felling, and forest regeneration) are
often difficult to separate from the effects of roads and road construction. The road
systems devel oped to harvest timber are often a significant factor affecting aquatic
habitats, as discussed above. Some of the potential effects to aguatic habitat from timber
harvest can include the following (Chamberlin and others 1991, Hicks and others 1991,
Beschta and others 1987):

e Increasing sediment supply and storage in channels,

e Modifying watershed hydrology and streamflow, including the timing or magnitude of
runoff events,

Decreasing stream bank stability, and altering stream channel morphology,

Degrading water quality,

Altering energy relationships involving water temperature, snowmelt and freezing,
Diminishing habitat complexity, and

Altering riparian composition and function
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If present, these physical changesin habitat would have may of the same biological
effects as previoudy listed under the effects of roads, above. With the recent increased
emphasis on use of best management practices and other protective measures in the
design and implementation of timber harvest activities, the effects can often be mitigated
to some extent. Cumulatively, however, timber harvest activities within a watershed can
have pronounced and lasting effects to aguatic habitat (Chamberlin and others 1991).

Extent and Duration of Effects — For aquatic habitats, the indirect effects of disturbances
associated with road construction and timber harvest could extend well beyond those
areas directly impacted, given the influence that upslope areas and upstream reaches have
on the condition of downstream habitat (Chamberlin and others 1991). The types and
extent of impacts on aquatic habitats would depend on road location and design,
proximity to accessible habitat, mitigation measures applied, and the activities enabled.
For fish populations, habitat alterations can adversely affect all life-stages, from egg to
adult, and habitat essential for migration, spawning, incubation, emergence, rearing,
feeding, and security (Furniss and others 1991).

The duration of effects, or recovery time, is dependent on a variety of factors. Site
productivity, rainfall, and length of growing season influence the rate and success of
vegetation regrowth. The type, location, extent and duration of an activity, magnitude of
adverse effects, dominant hydrologic and geomorphic processes within the watershed,
overall watershed condition, and the effectiveness of mitigation and reclamation activities
are some of the other factors influencing the duration of physical effects on a watershed
and associated stream channels. The duration of biological effects can extend beyond the
recovery time for the physical environment, and can be irreversible if aspeciesis
extirpated from the watershed.

Sedimentation — Roads can cause direct and indirect effects to important habitat factors
for fish and other aguatic species. They contribute more sediment to streams than any
other land management activity. The mgjority of sediment from timber harvest isrelated
to road construction and use. Roads also increase the potential for erosion and slope
failure in many areas. This can increase sedimentation of aquatic systems and adversely
affect aguatic communities (Furniss and others 1991). Past timber harvest and road
construction on unstable slopes in the South Fork Salmon River watershed in Idaho
resulted in massive amounts of sediment being heavily deposited in spawning gravels
during the 1960s, which substantially impacted spawning success for anadromous and
resident fish populations (Platts and Megahan 1975).

Sediment entering stream channels can clog streambed gravels, reducing oxygen
concentrations critical to incubating eggs, young fish, and macro invertebrates, fill deep
pools, and change channel shape and form, all of which can have adverse effects on
aquatic species (Bjornn and Reiser 1991; Hicks and others 1991; Furniss and others
1991). Populations of tailed frogs can be severely reduced or eliminated by increased
sedimentation (Corn and Bury 1989; Welsh 1990). In the Clearwater Basin of
Washington, the amount of fine sediment from roads was equal to that contributed by
landslides and cumulatively resulted in degraded spawning habitat for coho salmon
(Chamberlin and others 1991).
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A general picture of the effects of sedimentation on aquatic populations like salmon can
be constructed from investigations in the Pacific Northwest. Fine sediment can directly
reduce egg-to-fry survival, food production, summer rearing area, and winter survival; it
can also change the morphology and stability of stream channels, causing long-term
reductions in the carrying capacity and the survival of salmon in the stream (Murphy
1995). Holtby and Scrivener (1989) concluded that increased sedimentation following
timber harvest reduced escapement by chum salmon (Oncor hynchus keta) by 25% in a
stream in British Columbia. Scrivener (1991) concluded that sedimentation associated
with logging over a 40-year period contributed to the decline of the chum salmon
population on Western Vancouver Island. Cederholm and Reid (1987; cited in Murphy
1995) found that sediment from a debris torrent and a streamside salvage operation
caused a stream in Washington to aggrade to the point at which the stream dried up
during the summer. Theyield of coho salmon smolt in that stream declined 60% to 80%.

Increases in turbidity from suspended fine sediment can cause direct mortality to aquatic
species, reduce growth and feeding activity (Nelson and others 1991), and can affect the
abundance and diversity of benthic invertebrates (Lee and others, 1997).

Habitat Fragmentation and Loss of Connectivity —Large blocks of unroaded areas, such
as inventoried roadless areas, while having relatively more intact aquatic habitat, may
still support isolated aquatic popul ations because of road-related effects and other causes
of habitat alteration in adjacent areas. Ground-disturbing activities, including timber
harvest, can result in further loss of habitat connectivity. Improperly placed culverts can
result in migration barriers. Gucinski and Furniss (USDA Forest Service 2000h) cited
studies showing that:

e Thirteen percent of the historical coho habitat in alarge river basin in Washington
was lost because of improper culvert barriers (Beechie and others 1994);

e Total taxa richness and some species-specific richness were negatively related to the
number of stream crossings (Hawkins and othersin press); and

e Therewere significant differences between macroinvertebrate assemblages above and
below road stream crossings (Newbold and others 1980).

Areas where changes in riparian vegetation have reduced shading may present thermal
barriers to movement of aquatic species (Furniss and others 1991) including many
salmonid species such as bull trout.

When habitat connectivity islost, sub-populations lose the ability to interact, making
these species more vulnerable to local extirpations and extinction from any cause. The
lack of genetic interchange in an isolated subpopulation or in one with severely restricted
size can lower its ability to adapt or respond to changing environmental conditions,
resulting in an increased long-term risk to species viability (Gilpin and Soule 1986; Lee
and others 1997). While the localized effect of an individual road-stream crossing may
not have a substantial adverse effect, the cumulative effect of road networks and multiple
crossings increases the potential for major adverse effects to aguatic habitats.
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Water shed Hydrology and Stream Channel Morphology — Accelerated changes in stream
channel morphology and aterationsin flow can adversely affect aquatic species by
causing aloss of important habitat attributes such as overhanging banks, spawning
substrate, deep pools and riffles, winter refugia, and suitable water temperature and
volume, affecting virtually al life stages and the overall quality of habitat.

Timber harvest activities can have significant effects on the hydrol ogic processes that
determine streamflow. Increased peak flow can be detrimental to aquatic species,
including salmon, because the resulting bedload overturn can scour stream channels, kill
incubating eggs, and displace juvenile salmon from winter cover (McNeil 1964;
Tschaplinski and Hartman 1983).

Timber harvest can weaken channel banks by removing the source of large woody debris,
altering the frequency of channel modifying flows, and changing sediment supply.
Riparian tree roots provide bank stability. Streambank instability often increases when
these trees are removed, leading to loss of overhanging banks, which is an important
habitat attribute for rearing Pacific salmonids (Murphy 1995) and other aquatic species.
Streambank destabilization from vegetation removal adds to sediment supply and causes
aloss of the channel structures that provide the habitat diversity needed to support
healthy fish populations (Harris 1984; Scrivener 1988).

Habitat Complexity — Hicks and others (1991) found that a primary consequence of past
timber harvest activities was the simplification of fish habitat. Example of such activity
included changes in stream flow velocities and depth (Kaufmann 1987), reductionsin
large wood (Bisson and others 1987; Bilby and Ward 1989), changes in stream and
floodplain interaction (Naiman and others 1992), and loss of habitat types and certain
substrates (Sullivan and others 1987). The consequence of these changes has been a
reduction in the diversity and quality of habitats. In Pacific Northwest streams, habitat
simplification resulting from timber harvest and associated activities has diminished
diversity of the anadromous salmonid complex (Bisson and Sedell 1984; Hicks 1990).

Water Quality — Road construction and timber harvest can result in measurable
reductions of water quality by introducing sediment, nutrients, and chemical pollutants,
and by causing abnormal temperature fluctuations. Some pollutants are from road
construction and maintenance equipment, or are brought into the watershed through
public road use.

Road construction and timber harvest may cause water temperature to change where
groundwater is intercepted and brought to the surface or where loss of tree cover in
riparian areas reduces shading (Hornbeck and Leak 1992). Removal of riparian canopy
associated with road construction and maintenance can el evate stream temperatures to
levels that have adverse physiological effects on aquatic species, and can result in
increased mortality rates and lowered reproductive success. Elevated temperatures can
inhibit upstream migrations, increase disease susceptibility, reduce metabolic efficiency,
and shift species assemblages (Beschta and others 1987; Hicks and others 1991).

Pools — In the broad scale assessment of aquatic species and habitats in the Columbia
River Basin (Lee and others 1997), sizeable losses of large pools, critical habitat features
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for many fish species, and deep pools were found in streams in managed areas (multiple-
use, roaded areas) over the last 50 to 60 years, compared with streams in unmanaged
areas. Thisanalysis showed that streamsin 20 managed watersheds in the Central Idaho
Mountains ecological reporting unit (ERU) had a 40% decrease in the frequency of large
pools, whereas large pools in 11 unmanaged streams in the same ERU showed no
noteworthy change. A substantial decrease was aso found in the frequency of deep pools
in managed streams, in contrast to a considerable increase in streams in unmanaged areas.
Pools showed a clear decline in size and frequency with increasing road density.

Riparian Vegetation — Timber harvest and road construction can affect riparian
vegetation through removal, soil compaction, changes in drainage pattern and floodplain
function, and introduction of nonnative invasive plant species. Riparian vegetation is a
controlling factor of stream habitat quality, particularly in smaller streams. It contributes
organic materials that supply nutrients and affects productivity, insects that serve as a
food source, and logs and branches that affect channel morphology and habitat
complexity. Riparian vegetation retains organic matter and provides cover for fish. Roots
stabilize stream banks and maintain undercut banks. The protective canopy provided by
riparian vegetation helps to regulate temperature by shading the channel in summer and
insulating from heat lossin winter (Murphy and Meehan 1991).

Introduction of Nonnative Species and Diseases — Introductions of nonnative fishes and
other aguatic species, whether authorized or unauthorized, have the potential to affect the
distribution and abundance of native fishes, amphibians, and other aquatic organisms
through competition, hybridization, predation, and introduction of parasites and diseases.
Nonnative aquatic plants may also be inadvertently introduced to lakes and streams from
boats and boat trailers. Unauthorized releases of aguarium fishes, bait fishes, nonnative
amphibians and reptiles, and nonnative plants to streams and lakes are strongly
influenced by the presence of roads (USDA Forest Service 1999p; Lee and others 1997,
Allan and Flecker 1993).

Over Harvest and Illegal Introduction — he presence of aroad system and associated
facilities accessing streams, lakes, and wetlands can contribute substantially to declinesin
rare and unique native vertebrate populations (USDA Forest Service 1999p) due to over
harvest and illegal collection. Increased access can increase the likelihood of disruption
of aquatic native communities with illegal or inadvertent introductions of nonnative
species, as discussed under the affected environment section.

Recent Studies — Analysis done for the Interior Columbia Basin Ecosystem Management
Project (Lee and others 1997) indicates that strong fish populations are often associated
with low road density. The Sierra Nevada Ecosystem Project documented a negative
correlation between the abundance of roads in a watershed and the integrity of native
stream biota (Moyle and Randall 1996).

The U.S. Fish and Wildlife Service (USDI Fish and Wildlife Service 1998a) found that
bull trout are exceptionally sensitive to the direct, indirect, and cumulative effects of
roads. Dunham and Rieman (1999) demonstrated that disturbance from roads was
associated with reduced bull trout occurrence. They concluded that conservation of bull
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trout should involve protection of larger, less fragmented, and less disturbed (lower road
density) habitats to maintain important strongholds and sources for naturally recolonizing
areas where populations have been lost.

Road construction and timber harvest were identified as important factors in the regional
decline and loss of populations of some inland cutthroat trout subspecies (Y oung 1995;
Duff 1996). Adverse effects related to roads were identified for Colorado River,
westslope, Bonneville, and Y ellowstone cutthroat. Timber harvest was identified as a
cause of habitat degradation for westslope, Rio Grande, Bonneville, and Y ellowstone
cutthroat trout.

The biological opinion issued by the National Marine Fisheries Service for PACFISHY
(USDA Forest Service and USDI Bureau of Land Management 1995) identified roads as
aprimary cause of salmonid decline, and indicated that roads may have unavoidable
effects on streams, regardless of how well they are located, designed, or maintained. In
discussing the effects of management activities in inventoried roadless areas in the
Pacific Northwest, the scientific analysis team headed by Jack Ward Thomas (Thomas
and others 1993) concluded that such activities would increase the risk of damage to
aquatic and riparian habitat and could potentially reduce the capacity and capability of
key watersheds important for maintaining salmonid popul ations.

Beneficial Effects of Roads and Timber Harvest — Provided aroad is |ocated, designed,
constructed, and maintained to the standards needed to protect aguatic habitat, roads can
have positive aspects for a fisheries management program for a particular stream or lake
(Furniss and others 1991). Roads provide access to lakes and streams, facilitating both
fishing and law enforcement. They also provide easier access for inventory and
assessment of stream habitat and populations, for habitat improvement and enhancement
projects, and for State stocking and popul ation management activities.

Stewardship timber harvest may provide some potential beneficial effects to some aquatic
species. For example, careful thinning to reduce fuel loading in some areas where thereis
an abnormally high risk of high intensity, large-scale fires, may lower the risk of
extirpation of an isolated fish population from a watershed, particularly where habitat
complexity and spatia diversity have already been diminished, and where recolonization
would not be possible due to alack of habitat connectivity.

Summary of Effects — With the expectation that roaded entry and timber harvest will
continue in these areas at rates approximating those in the past, and given the numerous
negative direct, indirect, and cumulative effectsidentified in the literature associated with
these activities, the No Action Alternative has the greatest potential for increased risk of
adverse effects to aquatic and riparian habitat and species, relative to Alternatives 2, 3,
and 4.

Y\mplementation of Interim Strategies for Managing Anadromous Fish-producing Watersheds in Eastern Oregon and
Washington, Idaho, and portions of California
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Alternative 2

This alternative offers a greater degree of assurance than Alternative 1 that current
aguatic biodiversity would be maintained, due to the prohibition on road construction and
reconstruction. Based on estimates provided by each national forest, there would be
approximately a 75% reduction in the total miles of road that would be constructed or
reconstructed in inventoried roadless areas through 2004 under this alternative. Under the
exceptions common to al action alternatives (as described in Chapter 2), about 300 miles
of road could be constructed or reconstructed. Table 3-32 displays planned offer volumes
and miles of road construction or reconstruction, both with and without the Tongass
exemption, for each alternative.

Even though timber harvest activities could continue in inventoried roadless areas,
information collected from the forests indicates that much of the timber harvest currently
planned in these areas would require road construction and reconstruction and hence,
would not occur under this aternative as shown on Table 3-32. Therefore, much of the
potential adverse effects associated with road construction would be avoided, and a lower
level of risk associated with less timber harvest would be expected, compared to
Alternative 1.

Aquatic habitat management activities that are not dependent on new or reconstructed
road access could be implemented under this alternative. Forests identified approximately
4 miles of road construction or reconstruction in inventoried roadless areas associated
with fisheries habitat improvement projects within the next 5 years. These projects
included limestone applicationsin two streams in Region 8 to reduce acidic conditions,
road reconstruction in Region 6 to reduce sedimentation, mine reclamation in Region 8 to
reduce stream sedimentation, and stream barrier construction in Region 3 to prevent
movement of nonnative fish species into habitat occupied by threatened loach minnow
and Apache trout, as well as other native fish species.

These projects represent substantially less than 1% of the annual national program
(USDA Forest Service 2000d). One or more of them could likely be redesigned so that
road construction or reconstruction would not be necessary in inventoried roadless areas
by using aerial access or by walking heavy equipment into the site. For instance, the
Region 3 project-feasibility study presented two alternatives that would not require road
construction — using a site 8 miles upstream with current road access at a 20% cost
savings, or using helicopter access to a site about 3 miles upstream at an 18% increased
cost (USDI Bureau of Reclamation 1998).

All action alternatives offer an exception to prohibitions for situations where an existing
road needs to be realigned to prevent resource damage, caused by the road itself. For
example, this exception could be invoked to prevent substantial adverse effects to aquatic
habitat caused by excessive sedimentation from an adjacent road. The Region 6 road
reconstruction project listed above could potentially fall under this exception.
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Overall, the need for additional road access to manage aquatic habitat within inventoried
roadless area appears to be minimal. The current national capability of the Agency to
manage aguatic habitat would not be measurably affected.

Summary of Effects — No adverse environmental effects to aguatic animal species would
be expected from this aternative, since it does not directly authorize any ground
disturbing activities, and this and other government agencies with jurisdictional
responsibilities would retain the tools necessary to manage these resources. Overall
effects to aquatic species and biodiversity would be beneficial.

Alternative 3

With the added prohibition against non-stewardship timber harvest, this alternative
presents a lower risk than Alternatives 1 and 2 of additional degradation or loss of aquatic
habitat quality, quantity, and distribution resulting from timber harvest, particularly in
those inventoried roadless areas that are currently open to road construction. A
description of the potential adverse effects of road construction and timber harvest is
provided under Alternative 1.

Asdiscussed under Alternative 2, areduction of approximately 75% in the total miles of
road that could be constructed or reconstructed in inventoried roadless areas through
2004 would be expected under this alternative. Table 3-32 displays planned offer
volumes and miles of road construction or reconstruction, both with and without the
Tongass exemption, for each alternative.

By restricting timber harvest to activities necessary for resource stewardship, many of the
adverse effects of timber harvest would be minimized, while maintaining a management
tool potentially needed for ecological restoration. Mechanical vegetation manipulation to
reduce fuel loading may be desirable in some areas where there is an abnormally high
risk of high intensity, large-scale fires. Fuels reduction stewardship activities may be
indirectly beneficial to some aquatic populations, if such activities are implemented with
minimal impacts to aquatic habitats. Other types of stewardship timber harvest to meet
objectives for aguatic habitat could include watershed restoration and enhancement of
riparian vegetation (USDA Forest Service and USDI Bureau of Land Management 1995).

As described under Alternative 2, aquatic habitat management activities that are not
dependent on new or reconstructed road access could be implemented under this
aternative. Overall, the need for additional road access to manage aquatic habitat within
inventoried roadless area appears to be minimal. This alternative would not measurably
affect the current ability of the Agency to manage aquatic habitat.

Summary of Effects — No adverse environmental effects to aguatic animal species would
be expected from this aternative, since it does not directly authorize any ground
disturbing activities. This Agency and other government agencies with jurisdictional
responsibilities would retain the tools necessary to manage these resources. Overall, the
effects on biodiversity would be beneficial.
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Alternative 4

The potential beneficial effects of this alternative on aguatic communities would be
similar to those described in Alternatives 2 and 3, but potentially somewhat greater. By
prohibiting all timber harvest, except for that needed for protection or recovery of TEP
species, this alternative would provide the greatest assurance that these areas would not
experience increased levels of human-caused disturbance and associated degradation of
aguatic habitat quality, quantity, and distribution, associated with road construction and
timber harvest.

However, by prohibiting all timber harvest, the Agency would loose a management tool
that may be desirable for ecological restoration in some areas. V egetation manipulation
using mechanical meansto reduce fuel loading may be desirable where thereis an
abnormally high risk of high intensity, large-scale fires, but could not be implemented
under this alternative.

Whereas the benefits of less ground disturbance from road construction and timber
harvest are well documented in the literature, it isless clear whether failure to reduce fuel
loading would constitute a substantially increased level of risk to aguatic communities.
Even though some timber harvest activities are intended to mimic the effects of natural
disturbance processes such asfire, there islittle known about the long term ecological
legacies of such treatments. It is not clear how those |egacies would compare with areas
where natural disturbance processes have played a more dominant role in controlling
successiona pathways, landscape mosaics, and ecosystem composition.

Although Rieman and others (1997) documented that large fires can adversely affect
aguatic systems, and can result in fish mortality and even extirpation, they concluded that
the resilience and persistence of salmonid populations are heavily influenced by the
complexity and spatial diversity of habitats. A complex, well-dispersed network of
habitatsis likely to be an important element in the persistence of fish populations during
and after large fires. They concluded that some aguatic species, such as bull trout and
redband trout, appear to be well-adapted to “pulsed” disturbances, such asfire and its
associated hydrologic effects, as opposed to more continual or “press’ effects linked to
roads and extended timber harvest. They recommended that where small or isolated
sensitive fish populations occur in watersheds at high risk of uncharacteristic wildland
fire, management actions should be implemented only after careful site-specific risk
evaluation. When a need to reduce fuel loading isidentified, silvicultural prescriptions
emphasizing low-impact logging and yarding and prescribed fire would be preferable.

Research on the Boise National Forest after large intense fires in 1994 showed rapid
recolonization of reaches by bull trout (Rieman and others 1997). Burns (2000a) found
that risks to fish populations from prescribed fire or wildland fire are low where fish
populations can freely migrate and ecosystems are not severely fragmented. Research on
fish recolonization after large disturbances or experimental removal indicates that full
population recovery can occur quickly, often within afew years (Niemi and others 1990;
Detenbeck and others 1992) or even in much shorter periods (Sheldon and Meffe 1995;
Peterson and Bayley 1993). These studies support a determination that, provided aguatic
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populations are not functionally isolated, this aternative would not result in agreater risk
of adverse effects to aquatic communities from prescribed or wildland fire.

Overall, the need for additional road access and timber harvest to manage aquatic habitat
within inventoried roadless area appears to be minimal. Although there may be some
local limitations, this alternative would not affect the overall current ability of this
Agency or other Federal, State, or local government agencies with jurisdictional
responsibility to manage aguatic species and habitat. Existing access would not be
affected by this or the other prohibition alternatives.

Summary of Effects — No adverse environmental effects to aguatic animal species would
be expected from this aternative, since it does not directly authorize any ground
disturbing activities. This Agency and other agencies with jurisdictional responsibilities
would retain the tools necessary to manage these resources. Overall effectsrelative to
conservation of aquatic species and biodiversity would be beneficial.

Terrestrial and Aquatic Plant Species
Affected Environment

Inventoried roadless areas provide large, relatively undisturbed blocks of important
habitat for awide variety of native terrestrial and aquatic plants including, more than
1,400 sensitive and ailmost 100 TEP plant species. Many of these are endemic species,
with narrowly limited geographical ranges determined by soil types, climatic conditions,
and other environmental conditions. Endemic species, due to their limited distribution,
are often at arelatively higher risk of extinction from either natural or human-induced
causes. Areas in the United States with sizeable numbers of endemic plant species
include California, Texas, Alaska, the Pacific Northwest, the Southwest, the
Intermountain West, and the South (Gentry 1986). Appendix C includes alist of TEP
plant species found on NFS lands and identifies which species may be affected by
inventoried roadless areas. A list of potentially affected sensitive species can be found in
the biological evaluation for the project or at the project website r oadless.fs.fed.us.

These inventoried roadless areas may provide important biological strongholds for native
plant species and communities. In comparing the distribution of these inventoried
roadless areas with centers of biodiversity identified in the Interior Columbia Basin
Ecosystem Management Project (ICBEMP) (Lee and others 1997), inventoried roadless
areas cover approximately 10% (2,810,000 acres) of the identified acreage for centers of
biodiversity for plants. In addition, ailmost 10% (1,370,000) of the acreage identified in
ICBEMP as centers of endemism for plants is contained in inventoried roadless areas.

Because access to many inventoried roadless areas is relatively difficult, and there are
typically fewer projects and activities requiring rare-plant inventories, areas that are more
accessible are often better surveyed than inventoried roadless areas. Therefore,
inventoried roadless areas are more likely to yield new distributional records and even
previously unknown species.
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Compared to roaded areas, plantsin inventoried roadless areas are less likely to be
exposed to disruption from avariety of human activities such as collection, trampling,
and other surface disturbance. Thislower level of disruption may make inventoried
roadless areas important references for understanding the natural composition and
dynamics of native plant communities.

Roads are aso avenues for invasion by nonnative invasive plant species that frequently
compete with or displace native vegetation. Competition by nonnative invasive speciesis
one of the leading causes for plant species being listed as T& E (Pimental and others
1999; Fay personal communication). More than 3,700 nonnative plant species have
become established in the United States (Williams and Meffee 1998). Table 3-35 shows
the estimated numbers of established nonnative speciesin this country, providing an
indication of the magnitude of thisissue. Areas subjected to intense and wide spread
natural disturbances, such as high intensity stand-replacing wildland fire, can be
susceptible to nonnative plant invasions for a period. However, the risk is significantly
less than in roaded areas where human activities and disturbances associated with roads
can exacerbate the problem. Lacking roads and many of the disturbances associated with
them, inventoried roadless areas are less likely to experience problems with nonnative
invasive species and are more likely to be able to maintain intact native plant
communities.

Table 3-35. Estimated number of established nonnative species in the United States.

Species group Number
Plants 3,723
Terrestrial vertebrates 142
Insects and arachnids >2,000
Fishes 76
Mollusks 91

Plant pathogens 239
Total >6,200

(Williams and Meffe 1998)
Alternative 1 - No Action

This alternative would have the greatest potential for additional ground disturbance
associated with roads, timber harvest, and other management activities. Approximately
40% of the 58.5 million acres of inventoried roadless areas are currently covered by land
management-plan prescriptions that prohibit road construction and reconstruction.
Projecting future roaded entry using historic levels of road construction, an additional 5%
to 10% of inventoried roadless areas are likely to be entered within the next 20 years
under Alternative 1, predominantly in areas currently open to road construction. The type
and extent of impacts to native plant species and communities from this road construction
would depend on road location and design, mitigation measures applied, and the activities
that occur. Approximately 90,000 acres (18,000 acres per year) would be directly
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impacted by the planned level of timber harvest offer of 1.1 BBF through 2004. Over the
long term, the average annual acreage affected is expected to drop to about 14,000. Table
3-32 displays planned offer volumes and miles of road construction or reconstruction,
both with and without the Tongass exemption, for each alternative.

Nonnative Invasive Plants — With the expectation that roaded entry would continue at
approximately the same rate in inventoried roadless areas and given the disturbances and
uses associated with roads, this alternative poses the greatest degree of risk for increased
introduction and spread nonnative invasive species, with a corresponding increase in risk
of all of the adverse ecological effects associated with establishment of such species.
Roads serve as a means of entry for many nonnative invasive plant species, with seeds or
plant parts inadvertently transported into previously unaffected areas. Ground disturbance
associated with roads and with other road activities provides additional opportunity for
establishment or expansion of nonnative invasive plant populations (Parendes and Jones
2000).

A recent survey conducted by the U.S. Department of the Interior found that nonnative
invasive plants have invaded more than 17 million acres of public rangelands within the
Western United States, more than quadrupling their range from 1985 to 1995. At thisrate
of expansion, Western wildlands are being lost at arate of 4,600 acres per day to invasive
plants such as leafy spurge and yellow starthistle (Westbrooks 1998). The source of many
of these infestations has been traced to roads, trails, railroads, and other travel corridors.
When vehicles are driven through a noxious weed-infested area, seeds from these plants
may become lodged in tire treads, in awinch, and in other cracks and crevices on the
chassis of avehicle. Such seeds may become dislodged hundreds of miles away, infesting
new areas (Westbrooks 1998). Many nonnative invasive plants are dispersed through
transportation of contaminated hay or seed along roads. Spotted knapweed and yellow
starthistle are just two examples of plants that are dispersed throughout roadways by the
transportation of contaminated alfalfa and clover seed.

Site disturbance by road construction and the transport of contaminated soil and gravel
have been identified as a major contributors to long distance seed dispersal for yellow
starthistle (Thomsen and others 1996). Additionally, within California, scotch broom has
been found to be dispersed by vehicles through the transportation of seed in mud and
debris (USDI 1994). Routine roadside mowing aids in the elimination of some noxious
weeds, but can accidentally spread the seeds of others, like knapweed in the Midwest and
the dust-like seeds of parasitic weeds such as small broomrape in South Georgia
(Westbrooks 1998). Gorse has been recognized as a significant nonnative invasive plant
occurring within Oregon and California (Amme 1983). Subsequent use of roadwaysin
close proximity to gorse facilitates its spread by serving as a mechanism for seed
dispersal (Hill 1949). Now widely distributed throughout North America (Whitson and
others 1991; Y oung 1991), cheatgrass has been identified as a common species along
many roadsides. The highly flammable cheatgrass alters the frequency and intensity of
fires on Western rangelands, and therefore alters vegetative communities important for
many big game species.

Aggressive nonnative invasive plant species generally undermine native plant diversity
through competition and habitat alteration. For example, the Sierra Nevada, an area
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historically rich in plant diversity with more than 3,500 native species, now supports
hundreds of nonnative species, many of which have had considerable detrimental
ecological effects (Sierra Nevada Ecosystem Project 1996). Other parts of the country
show similar situations. Areas infested with invasive species, such as spotted knapweed
and leafy spurge, can have low grass productivity (Hillis 1999) affecting the quality and
amount of forage available to many species. Once established, many of these nonnative
species are extremely difficult or impossible to eradicate. The use of herbicidesin
eradication or control efforts can have unintended adverse effects to populations of other
terrestrial and aquatic species (Norris and others 1991).

Fragmentation — While most studies of forest fragmentation have focused on animal
species, some research has addressed plants. In studying the effects of forest
fragmentation from timber harvest clearcuts on trillium (Trillium ovatum), a common
herbaceous understory plant, Jules (1998) documented continuing adverse effects (high
mortality during initial disturbance and a continuing lack of new plants) even in sites that
had been clearcut more than 30 years ago. Although he found individual plants as old as
72 years, study areas showed few plants younger than the age of the clearcut. His study
also demonstrated that populations in remaining forest remnant patches that were within
65 meters of the edge of a clearcut experienced similar adverse effects, most likely due to
a combination of reduced seed set and reduced survival of seeds and seedlings near
edges. He speculated that, given the severe effects from fragmentation demonstrated for
this common species, it is likely that the distribution and abundance of other understory
plants were similarly altered. Jules concluded that the likelihood of maintaining
biodiversity would be greater in areas that have never been harvested and where
landscape fragmentation has not increased.

Isolation or severely restricted subpopulation size due to habitat fragmentation may also
have adverse effects due to the lack of genetic interchange that can lower a species ability
to adapt or respond to changing environmental conditions. This would constitute an
increased long-term risk to species viability (Gilpin and Soule 1986).

Effects of Temporary Roads — Temporary roads present most of the same risks posed by
permanent roads, although some may be of shorter duration. Many of these roads are
designed to lower standards than permanent roads, are typically not maintained to the
same standards, and are associated with additional ground disturbance during their
removal. Also, use of temporary roads to support timber harvest or other activities often
involves construction of multiple roads over time, providing a more continuous
disturbance to an area than a single, well-designed, maintained, and use-regulated road.
Rare plant populations can be lost during road construction, whether roads are temporary
or permanent. While temporary roads may be used temporarily, for periods ranging up to
10 years, and are then decommissioned, their short and long-term effects can be extensive
to rare plant populations.

Summary of Effects — Increased access into inventoried roadless areas would present an
increased risk to rare plant populations and communities due to increased level of habitat
disturbance, habitat fragmentation, introduction of nonnative invasive plant species, and
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collection or trampling of individual rare plants. Alternative 1, therefore, would pose the
greatest threat to conservation of native plant species and communities.

Additional discussions on the effects of road construction and timber harvest relevant to
plant species arein the Terrestrial, and Aquatic Animal Species sections, and in the
biological evaluation.

Alternative 2

This alternative would offer a greater degree of assurance than Alternative 1 that current
plant diversity would be maintained, due to lower levels of disturbance, less potential for
additional forest fragmentation, and less development of road access.

Based on estimates provided by each national forest, there would be an approximate 75%
reduction in the total miles of road that could be constructed or reconstructed in
inventoried roadless areas through 2004 under this aternative. Under the exceptions
common to all action alternatives (as described in Chapter 2), approximately 300 miles of
road would be constructed or reconstructed.

The amount of potential additional forest fragmentation associated with timber harvest
would be reduced under this aternative. Timber harvest activities and road construction
would continue in inventoried roadless areas, but at much-reduced levels. Table 3-32
displays planned offer volumes and miles of road construction or reconstruction, both
with and without the Tongass exemption, for each aternative.

Without the ground disturbance, ecological edges, and uses created or enabled by
additional road construction and reconstruction in inventoried roadless areas, these areas
would be less vulnerable to establishment of nonnative invasive species than roaded areas
of similar size. Relative to Alternative 1, this aternative would provide alower risk of
adverse effects to native plant species and communities from establishment of nonnative
invasive species, providing greater protection of existing biodiversity and site
productivity. All action alternatives are consistent with and help further the intent of
Executive Order 13112 on invasive species.

Through 2004, two projects were identified for restoration of native plant communities
that as currently designed would require 2.5 miles of road construction in inventoried
roadless areas. These projectsin Region 8 involve boreal habitat enhancement and
variable sedge restoration. Alternative means of access could potentially be developed for
both projects. Overall, the need for road construction and reconstruction for native plant
projects appears to be minimal.

Summary of Effects — No adverse environmental effectsto terrestrial and aguatic plant
species would be expected from this alternative, as this alternative does not authorize any
ground disturbing activities. Existing access to inventoried roadless areas would not be
affected. The overall ability of this Agency or other Federal, State, or local government
agencies with jurisdictional responsibilities to implement management actions for
conservation of rare plant communities would be unaffected, including those actions

3-177



Chapter 3 — Affected Environment
and Environmental Consequences Roadless Area Conservation FEIS

needed for control or eradication of nonnative invasive plants. Overall effectsto
terrestrial and aquatic native plant communities would be beneficial.

Alternative 3

With a prohibition of non-stewardship timber harvest and of road construction and
reconstruction in inventoried roadless areas, this alternative would provide a greater
degree of assurance than Alternatives 1 and 2 that these areas would not experience
increased levels of human-caused disturbance and degradation of native plant habitat
quality, quantity and distribution. The overall beneficial effects of this alternative to
native plant species and communities would be similar to those described under
Alternative 2, but would be somewhat greater with the additional prohibition on non-
stewardship timber harvest.

Information collected from each national forest indicates that much of the timber harvest
currently planned in these areas would either require road construction and reconstruction
or was not classified as “ stewardship.”, and hence, would not occur under this alternative.
Table 3-32 displays planned offer volumes and miles of road construction or
reconstruction, both with and without the Tongass exemption, for each alternative.

With areduced level of planned timber harvest, there would be less potential for
increased ground disturbance, ecological edges, fragmentation, and other associated
timber effects. This alternative would provide additional assurance beyond Alternative 2
that inventoried roadless areas would retain current levels of resistance to the introduction
and establishment of many nonnative invasive species. (See the discussion on nonnative
invasive species under Alternative 2 above.) All action aternatives would be consistent
with and would help further the intent of Executive Order 13112 on invasive Species.

Summary of Effects — No adverse environmental effects to terrestrial and aquatic plant
species would be expected from this alternative, as this alternative does not authorize any
ground disturbing activities, and the overall ability of this Agency or other government
agencies to implement management actions for conservation of rare plant communities
would be unaffected. Overall effectsto native plant communities would be beneficial.

Alternative 4

The beneficial effects of this aternative on native plant communities would be similar to
those described in Alternatives 2 and 3, but potentially somewhat greater. This alternative
would provide additional assurance that these areas would not experience increased
levels of human-caused disturbance and degradation of native plant habitat quality,
guantity, and distribution. Without any of the ground disturbance and ecological edges
associated with timber harvest and combined with a 75% reduction in road construction
and reconstruction, this aternative would provide the greatest assurance that these areas
would retain current levels of resistance to the introduction and establishment of many
nonnative invasive species. This alternative is consistent with and would help further the
intent of Executive Order 13112 on invasive Species.
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This alternative would provide an exception to the prohibition on timber harvest, if
needed, to protect or recover a T& E species or a species that has been proposed for
listing under the ESA.

Summary of Effects — No adverse environmental effectsto terrestrial and aguatic plant
species would be expected from this alternative, as this alternative does not authorize any
ground disturbing activities. Although there may be some local limitations, the overall
ability to implement management actions for conservation of rare plant communities
would not be affected. Overall effectsto native plant communities would be beneficial.

Threatened, Endangered,
Proposed, and Sensitive Species

The worldwide rate of extinction is estimated to be approximately 400 times that of
recent geologic time, and is apparently increasing (Wilson 1985). Based on estimates
made by the Nature Conservancy (Stein and Flack 1997), at least 110 species of plants
and animals are known to be extinct in the United States, and an additional 416 species
are possibly extinct, with no recent documented occurrences. They estimate that about
one-third of the United States plant and animal species have an increased risk of
extinction. It is conceivable that the number of speciesin the United States that merit
listing early in the 21% Century may be 2 or 3 times that of the number currently listed
(Wisdom and others 1999). These statistics indicate the importance of conserving the
remaining relatively undisturbed, large blocks of habitat for species whose continued
viability may be at risk.

A high percentage of federally listed T& E species, and species proposed for listing under
the ESA, aswell as Forest Service designated sensitive species, are affected by
inventoried roadless areas. Statistics generated from Forest Service species lists indicate
that:

e More than 55% of TEP species, with habitat on or affected by NFS lands, are
directly or indirectly affected by inventoried roadless areas. This percentage
represents approximately 25% of all animal species and 13% of al plant species
listed under the ESA within the United States.

e Morethan 65% of all Forest Service sensitive species are directly or indirectly
affected by inventoried roadless areas. This percentage is composed of birds
(82%), amphibians (84%), mammals (81%), plants (72%), fish (56%), reptiles
(49%), and invertebrates (36%).

These statistics suggest the important role that inventoried roadless areasfill, both
individually and cumulatively, in maintaining species viability and biodiversity in all
parts of the country. It islikely that some inventoried roadless areas are more important
now than in the past in supporting species viability and biodiversity, due to cumulative
degradation and loss of other potentially more biologically rich habitat in adjacent
landscapes. With extinction risk for many species directly correlated to habitat oss and
degradation (Stein and Flack 1997), the data in Table 3-36 indicate the numbers of
species that may be at increased risk of endangerment or extinction if the relatively
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undisturbed habitat provided by these areas is not maintained. Even though the numbers
vary between species group and parts of the country, nationally these inventoried roadless
areas play an important role in providing habitat for TEP and sensitive species.

Table 3-36. Estimated number and percent of threatened, endangered, proposed, and sensitive
species within each Forest Service region affected by inventoried roadless areas.

Threatened, endangered, and
proposed species Sensitive species
. Number of Percent by Number of Percent by
Region species region species region
Northern (1) 15 75 245 82
Rocky Mountain (2) 27 100 135 83
Southwestern (3) 45 57 245 57
Intermountain (4) 31 89 222 99
Pacific Southwest (5) 60 63 313 77
Pacific Northwest (6) 30 83 329 75
Southern (8) 65 38 346 54
Eastern (9) 29 85 276 42
Alaska (10) 1 25 26 93

(Roadless Database 2000)

Wilcove and others (2000) examined available information for 1880 imperiled and listed
species and determined that habitat destruction and degradation contributed to the
endangerment of 85% of those species. Other important contributing factors included
competition with or predation by nonnative species (49%), pollution (24%), and
overexploitation (17%).

Nationally, on NFS lands, there are approximately 400 proposed, threatened and
endangered species, and 2,930 sensitive species. Inventoried roadless areas provide or
affect habitat for approximately 220 TEP and 1,930 sensitive species. Forty-four species
have designated critical habitat on NFS lands, along with proposed critical habitat for an
additional eight species. Inventoried roadless areas provide or affect critical habitat for
approximately 75% of these species. These species are identified in Appendix C.

The Forest Service Roadless Area Conservation Biological Evaluation for Threatened,
Endangered, Proposed, and Sensitive Species (biological evaluation or BE) was
completed for the aternativesin the FEIS and is part of the project record. As part of

ESA consultation, the biological evaluation was provided to the National Marine
Fisheries Service and the U. S. Fish and Wildlife Service, along with other supporting
documentation. The level of analysisin the biological evaluation was commensurate with
the national scale and non-ground disturbing nature of the action alternatives. It does not
take the place of specific, project-level or forest-plan level planning and analysis for
future decisions regarding other activitiesin these areas, but it does provide an important
overall context for such analyses. The list of TEP speciesisincluded in Appendix C. This
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list, the sensitive species list and the BE are available on the project website at
roadless.fs.fed.us.

The overall determination of effectsin the BE was the samefor all action alternatives:

o May affect, but are not likely to adversely affect T& E species or adversely modify
designated critical habitat; and are not likely to jeopardize proposed species or adversely
modify proposed critical habitat. Furthermore, these alternatives may beneficially affect
TEP species and critical habitat.

o May affect individuals, but are not likely to cause atrend towards Federal listing or aloss
of viability for any sensitive species. Furthermore, these alternatives may beneficially
affect sensitive species and their habitat.

The Terrestrial Animals and Habitat, Aquatic Animals and Habitat, and Terrestrial and
Aquatic Plant Species sections provide additional description of the affected environment
and environmental consequences of the aternatives including discussions on nonnative
invasive species.

Alternative 1 - No Action

Refer to the Alternative 1 sections under Terrestrial Animals and Habitat, Aquatic
Animals and Habitat, and Terrestrial and Aquatic Plant Species for a comprehensive
discussion of the principal effects from road construction and timber harvest, and to the
biological evaluation.

Relative to the No Action Alternative, al of the action alternatives would have the
potential for important beneficial impacts to TEPS species, by reducing risks of future
habitat degradation and disturbance, and conserving existing biological strongholds. The
degree of beneficial effects would vary by aternative, in response to the level of
prohibitions applied.

Past road construction and timber harvest practices have had substantial impacts on TEPS
species and habitats in many areas. Recent changes in project designs and specifications,
along with application of best management practices, have been effective at moderating
or avoiding many adverse effects. Some effects, however, cannot be completely mitigated
or avoided. The following summary lists the principal effects that have been associated
with roads and timber harvest, but these are potential effects, and not every project would
necessarily give rise to one or more of these effects. These effects are discussed in detail
under the Terrestrial animal Habitat and Species, the Aquatic Animal Habitat and
Species, and the Terrestrial and Aquatic Plant Species sections.

Potential Effects of Roads

Habitat |oss

Habitat fragmentation and loss of connectivity
Adverse edge effects

Displacement and avoidance behavior

Access for poaching and illegal collection
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Increased potential for chronic negative interactions with humans
Direct mortality from vehicles and recreational shooting
Harassment and disturbance

Dispersal and movement barriers for some species

Lethal toxicity

Introduction and spread of nonnative invasive species and diseases
Increases sediment loads in streams

Adverse changes in watershed hydrology and stream flows
Alterations of stream channel morphology

Degradation of water quality, including increasing chance of chemical pollution.
Alteration of water temperature regimes

Potential Effects of Timber Harvest

Habitat loss, fragmentation, and negative edge effects.
e Habitat loss of snags and down logs
Degradation of rare and unique communities such as those found in talus slopes, cliffs,
caves, and wetlands
Disruption of dispersal and species migration
Lowered success in reproduction and rearing of young
Increased levels of physiological stressfor some species
Introduction and spread of nonnative invasive species
Changes in streamflow and the timing or magnitude of runoff events
Loss of stream bank stability
Increases in sediment supply and sediment storage in channels
Degradation of water quality
Altered energy relationships involving water temperature, snowmelt and freezing
Loss of habitat complexity
Alterationsin riparian composition and function

Summary of Effects— The No Action Alternative would result in agreater likelihood of
measurable |osses of habitat quality and quantity in inventoried roadless areas, with the
increased potential for adverse effects to some TEPS species.** Table 3-32 displays
planned offer volumes and miles of road construction or reconstruction, both with and
without the Tongass exemption, for each alternative. This alternative poses the greatest
likelihood of increased risk cumulatively to species viability, although mitigation
measures offsetting some adverse effects would undoubtedly be identified as part of site-
specific national NEPA decisions, and where TEP species may be affected, ESA
consultations and conferencing.

Alternative 2
With a prohibition on road construction and reconstruction in inventoried roadless areas,

the potential for increased levels of human-caused disturbance and degradation of habitat
quality, quantity, and distribution would be greatly reduced relative to Alternative 1,

1 Assuming that roaded entry and timber harvest would continue in these areas at rates approximating that occurring in
the past and given the disturbances from other road-dependent activities.
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particularly in those areas currently open to road construction. Given the numbers,
diversity, and distribution of TEPS species that have habitat in inventoried roadless areas,
this aternative would provide important local, regional, and national conservation for
these species and their habitats.

All of the action alternatives offer an exception to the prohibition on road construction
and reconstruction for situations where an existing road needs to be realigned to prevent
irreparabl e resource damage, which is being caused by the road itself. For example, this
exception could be invoked to relocate aroad to prevent substantial adverse effects to
habitat for athreatened or sensitive fish species caused by excessive sedimentation from
the existing road location, when such effects could not be avoided through maintenance.

With a 75% reduction in planned road construction and an associated reduction in many
activities, including road-dependent timber harvest, habitat degradation and
fragmentation, harassment, disruption, and illegal capture or harm would be less likely,
relative to Alternative 1. Overall effects to conservation of species and maintenance of
biodiversity would be beneficial, with no adverse effects anticipated.

A comprehensive description of the principal effects from road construction and timber
harvest isin the sections on Terrestrial Animal Habitat and Species, Aquatic Animal
Habitat and Species, and Terrestrial and Aquatic Plant Species, and in the biological
evaluation for this project. Table 3-32 provides the planned timber harvest and miles of
road construction projected under this aternative.

Through 2004, no planned activities from conservation strategies for sensitive species
were identified that would require road construction and reconstruction in inventoried
roadless areas. Of the general (that is, not specifically targeted at TEPS) wildlife, fish,
and rare plants projects planned, four fisheries projects and eight terrestrial species
projects were identified that would require road construction or reconstruction as
currently planned. It islikely that some of these projects would directly or indirectly
benefit one or more TEPS species. If redesigned, some of these projects could likely be
implemented without road construction and reconstruction.

One project was identified for recovery of T& E species that would require road
construction in an inventoried roadless area. This involves stream barrier construction in
the Forest Service Southwest Region to prevent movement of nonnative fish speciesinto
habitat occupied by threatened loach minnow and Apache trout, as well as other native
fish species. As currently designed, it would require 1 mile of temporary road
construction in an inventoried roadless area. A feasibility study for this project presented
two alternatives that would not require road construction: using asite 8 miles upstream
with current road access at a 20% cost savings, or using helicopter access to a site about 3
miles upstream at an 18% increased cost (USDI Bureau of Reclamation 1998).

In general, it appears that the need for road construction or reconstruction for recovery or
protection of TEPS species would be minimal. There is no reason to expect that this
would change in the upcoming decades. It is unlikely that alternate means of access could
not be found to accomplish recovery or conservation objectives, although costs may
increase in some situations. With the exception provided under all prohibition action
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alternatives that an existing road may be realigned to prevent irretrievable resource
damage, adverse effects to TEPS and other species from existing roads may be mitigated.

Summary of Effects — No adverse environmental effects to these species would be
expected from this alternative, since it does not authorize any ground disturbing
activities. The current capability of the Forest Service and of other agencies with
jurisdictional responsibilities to manage species or habitat within these areas would not
be measurably affected by such a prohibition. None of the alternatives would reduce
existing access. The Agency would retain the tools necessary to manage these resources.
Overall effects relative to conservation of TEPS species and biodiversity would be
beneficial.

Alternative 3

This alternative would provide important national conservation for TEPS species and
their habitats given the diversity and distribution of these species affected by inventoried
roadless areas. Without road construction and reconstruction, non-stewardship timber
harvest, and many of the activities that roads enable, there would be alower likelihood of
harassment, disruption, illegal take, and habitat degradation, relative to Alternatives 1 and
2. Table 3-32 displays planned offer volumes and miles of road construction or
reconstruction, both with and without the Tongass exemption, for each alternative.
Overall effects to conservation of TEPS species would be beneficial, and would be
somewhat greater than those of Alternative 2.

A comprehensive description of the potential effects from road construction and timber
harvest that would be reduced or avoided under this alternative can be found in the
sections on Terrestrial Animal Habitat and Species, Aquatic Animal Habitat and Species,
and Terrestrial and Aquatic Plant Species, and in the biological evaluation for this
project.

As described under Alternative 2, through 2004, no planned activities from conservation
strategies for sensitive species were identified that would require road construction in
inventoried roadless areas, and only one project requiring road construction was
identified for recovery of T& E species, for which alternate designs not requiring road
construction are available. There is apparently little need for road construction or
reconstruction in inventoried roadless areas for recovery or protection of TEPS species.

Summary of Effects — The current ability of this Agency and of other government
agencies with jurisdictional responsibilities relative to these species would be
unimpaired. Under the exception that an existing road may be realigned to prevent
irretrievable resource damage, adverse effects to TEPS and other species from existing
roads may be mitigated. No adverse environmental effects to these species would be
expected from this alternative, since it does not authorize any ground disturbing
activities. The overall effects relative to conservation of TEPS species and biodiversity
would be beneficial.
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Alternative 4

Given the numbers, diversity, and distribution of TEP and sensitive species that have
habitat in inventoried roadless areas, this alternative would provide important local,
regional, and national protection for these species and their habitats. Without road
construction, reconstruction, or timber harvest, and many of the activities that roads
enable, there would be alower likelihood of harassment, disruption, illegal take, and
habitat degradation. The beneficial effects of this alternative would be similar to those
described for Alternatives 2 and 3.

This alternative includes an additional exception for TEP species, as described in Chapter
2. Theresponsible official may authorize an exception to the prohibition on timber
harvest if it is determined that such harvest is:

o Necessary to prevent degradation or loss of habitat for a TEP species to the extent that
such loss or degradation would increase the risk of extinction; or
e Animportant action needed to promote recovery of a T& E species.

In all cases, agreement that a project is warranted would need to be obtained from the
NMFSor U.S. Fish and Wildlife Service, as applicable. It is not anticipated that this
exception would be used frequently or for large-scale projects, but rather for conservation
of specific habitat components necessary for continued species viability where a clear
need isidentified. This exception would not apply to sensitive species.

An example of why the exception may be applied is for recovery of the red-cockaded
woodpecker (RCW). In their biological opinion on the revised land management plan for
NFS landsin Texas, the U.S. Fish and Wildlife Service (USDI Fish and Wildlife Service
1996) identified concerns about the limited ability of the Forest Serviceto cut treesto
maintain or improve habitat for RCW within Wilderness areas, which would permit
midstory encroachment and uncontrolled southern pine beetle infestations. They
concluded that several RCW clusters were likely to be lost and six more would be
adversely affected by loss of foraging habitat. These same needs may exist for RCW
habitat in inventoried roadless areas. Another possible scenario would be a thinning
project to reduce fuel loading and risk of high-intensity stand replacing wildland fire to
protect a single remaining endangered plant population. This exception would permit
such activities, providing the appropriate regulatory agency concurs.

A comprehensive description of the potential effects from road construction and timber
harvest avoided under this alternative can be found in the sections on Terrestrial Animal
Habitat and Species, Aquatic Animal Habitat and Species, and Terrestrial and Aquatic
Plant Species, and in the biological evaluation.

Potential for Adverse Effects from the Prohibition on Timber Harvest — An important
objective of this analysis was to determine whether a prohibition on timber harvest in
inventoried roadless areas would have any adverse effects on the ability of Agency to
take actions needed to conserve or protect TEPS species and their habitats. For example,
there may be situations where excessive build up of fuels could result in an increased
incidence of uncharacteristically large, stand-replacing wildland fires. Pretreatment of
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areas through thinning may be desirable to safely use prescribed fire. There may also be a
need to restore or enhance stand structure and composition to sustain suitable habitat for
some TEPS species, such as previously described for the red-cockaded woodpecker.

The indirect effects of aprohibition on timber harvest, therefore, would have potential
implications to management of TEPS species in inventoried roadless areas. Given that
concern, the exception for timber harvest for conservation or recovery of TEP species
was added to this alternative. As described above, Alternative 4 would not preclude use
of timber harvest for stand enhancement, successional stage management, or fuels
reduction when needed for recovery or protection of TEP species, provided the applicable
Federal agency with ESA oversight responsibilities supports the need. Asthereis
essentially, then, no prohibition of timber harvest that would preclude activities needed
for recovery or conservation of TEP species, none of the action alternatives would pose
an increased risk of adverse effects, relative to the No Action Alternative. This exception,
however, would not apply to sensitive species.

In evaluating the potential need for fuels reduction efforts for conservation of sensitive
species, it isimportant to recognize that, for many terrestrial and aquatic ecosystems, fire
has played an important role in creating and maintaining suitable habitat at varying
temporal and spatial scales. Many terrestrial and aguatic species evolved under the
influence of recurrent fire, including stand replacing events, and their long-term
persistence relies heavily on the maintenance of important habitat components by these
disturbance events. For example, wildland fires that create habitat mosaics can improve
foraging habitat for lynx (USDA and others 2000). Fire-killed trees provide an important
and continuing supply of large woody debris to many aguatic systems, which is an
essential habitat feature for many salmonid and other aquatic species. While such
disturbance events may have negatively affected individuals of some TEPS populations,
the overall effects on species population viability are less likely to have been adversein
nature.

The effects of wildland fires on terrestrial and aquatic species can vary depending on fire
occurrence, intensity, severity, uniformity, size, and season. The effects of fire may be
both direct and immediate, as well asindirect and sustained over an extended period
(Minshall and others 1989; Niemi and others 1990; Smith 2000). Some impacts may
result in short term habitat loss, but long-term habitat enhancement. For example, fires
may destroy some northern goshawk nest sites. However, these same fires may also
create the habitat mosaics that enhance goshawk habitat. Species with limited ranges or
low population numbers may be more vulnerable. For example, adverse effects to fish
populations have been limited to areas where native fish populations have declined and
become increasingly isolated because of human activities (Gresswell 1999).

The analysis in the FEIS showed that some types of past timber harvest and the
effectiveness of past wildland fire suppression have caused significant ecological shiftsin
vegetation, fuel loading, and fire regimesin some areas, increasing the risk of high-
intensity, large-scale, stand-replacing firesin many areas. However, as previousy
discussed in the Fuel Management section, there appear to be minimal landscape level
differences between alternatives, relative to the likelihood of timber harvest providing
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significant reduction in the risk of uncharacteristic wildland fire effectsin inventoried
roadless areas, at projected harvest levels. Thereis aso alack of current scientific
literature addressing the feasibility, effectiveness, and ecological legacies of landscape-
level fuels reduction efforts.

Regardless of the aternative selected, wildland fires of increased severity and size will
continue to impact habitat for some species. While wildland fires may negatively affect
individualsin some TEPS populations, the overall effects on population viability are less
likely to be adverse in nature. None of the alternatives would preclude the use of other
restorative tools like prescribed fire, which under some conditions can be used without
prior thinning, to benefit early seral and open forest species.

Summary of Effects — Based on the information provided by each national forest, the need
for road construction or reconstruction for recovery or protection of TES species appears
to be minimal. Alternate means of access could likely be found to accomplish recovery or
conservation objectives. With the exception provided in the proposed rule that an existing
road may be realigned to prevent irretrievable resource damage, adverse effectsto TEPS
and other species from existing roads may be mitigated.

As previously discussed, the prohibition of timber harvest could be waived to permit
needed for recovery or conservation of TEP species. This alternative would prohibit
timber harvest that may be desirable to enhance or restore habitat for some sensitive
species at the local level. However, it is unlikely that thisinability would represent a
substantial change in the overall level of risk to continued species viability from that
expected under the No Action Alternative. Overall, this alternative would be beneficial to
conservation of TEPS species and biodiversity.

Effects of Social and Economic Mitigation on
Biodiversity

These mitigation measures could result in an additional 65 miles of road construction
(none expected on the Tongass) in inventoried roadless areas over the next 5 years. This
would increase the miles of road construction and reconstruction under Alternatives 2, 3,
and 4 from 293 to 358 (662 miles with the Tongass exemption).

It isimpossible to predict the amount or location of road reconstruction that would be
excepted for reasons of public health and safety. Realignment or upgrade of roads would
likely result in additional ground disturbance, but it is unlikely that the environmental
effects of such reconstruction would substantially expand the area affected beyond that of
the original construction, especially given the current emphasis on environmentally
sensitive design and use of best management practices. Such reconstruction could result
in substantial changesin the kinds and amount of human uses in an area, with potential
adverse effects on biodiversity as previously described.

Estimates of the miles of road construction that may be excepted for Federal Aid
Highway projects over the next 5 years indicate that few additional miles would likely be
constructed in inventoried roadless areas. There is no reason to anticipate a substantial
increase in the future. Only one 6-mile project is currently planned on the Chugach
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National Forest. While this project may have local effects on the characteristics and
values associated with the affected inventoried roadless area, this limited level of activity
would not result in a substantial change in the overall environmental effects of the
alternatives.

As currently projected for the next 5 years, requests for new leasable mineral activitiesin
inventoried roadless areas are expected on six national forests, requiring an estimated 59
miles of road construction. There would likely be additional activities on other forestsin
the future, in response to changing economic conditions and shiftsin supply and demand
for these resources. The types of activities that would be eligible under this exception
include exploration and development of geothermal, oil and gas, coal, and phosphate
resources.

There appears to be limited potential in the near future for geothermal development
activity associated with inventoried roadless areas, based on data submitted by the
national forests and grasslands. Only one forest anticipated |ease applications in the next
5 years, with 3 miles of associated temporary road construction. Although the magnitude
of effects from geothermal exploration and devel opment would depend on a variety of
factors, impacts from such activities do not appear to pose substantial or widespread risks
to biodiversity. Geothermal exploration activity in many areas has been restricted in
extent and has often resulted in little disturbance to areas around drilling sites. Asthe
location of drilling sites for exploration is often somewhat flexible, environmentally
sensitive areas usually can be avoided (USDA Forest Service and USDI Bureau of Land
Management 1994b).

Oil and gas exploration and development activity within inventoried roadless areasis
anticipated on four national forestsin the next 5 years, with an estimated 34 miles of road
construction. Nationally, the demand for these resourcesisincreasing. Therefore, there
may be increases in this activity within inventoried roadless areas on these four forests
and other NFS lands. The associated road systems would likely account for a substantial
portion of potential environmental effects, including increased risk of spread and
establishment of nonnative plant species.

Other effects of these activities would be determined by the:

e |ocation and size of areas disturbed,

e duration of the activity,

e mitigation measures used for environmental protection including containment of toxic
materials used in the drilling process,

o type and effectiveness of site reclamation,

o overal level of exploration and devel opment activity within an area, and

e persistence of any post-project activities.

Ten projects on two national forests were identified that would involve exploration or
development of coal or phosphate resources, with an estimated 22 miles of road
construction. In addition to the potential effects of road construction associated with these
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projects, these kinds of activities can have adverse effects to aquatic and terrestrial
species, some of which can be substantial and long term.

Environmentally, application of the social and economic mitigation measures to the
prohibition alternatives would diminish the potential beneficial effects of a prohibition on
road construction and reconstruction, given the greater amount of area disturbed and the
kinds of activities enabled. Depending on a variety of factors, leasable mining activities
supported by road access would potentially have detrimental effects to aguatic and
terrestrial habitats and species. However, at current levels of activity and given the
application of best management practices, the potential extent of these activities and their
impacts do not appear to be widespread and it is unlikely that most effects would extend
much beyond local levels. Decisions on whether to permit such activities, and if so, what
environmental mitigation measures would be required, would be made using current land
management planning and decision-making processes. Overall, even with application of
these measures, Alternatives 2, 3, and 4 would still provide important benefits relative to
conservation of biological diversity.

Other Indirect and Cumulative Effects on
Biodiversity

The cumulative effects of the prohibitions, and past, present, and reasonably foreseeable
actions on biodiversity were considered in this analysis for severa time intervals and
geographical scales. Short-term effects were considered to occur in the next 5 years.
Long-term effects were considered generally to be two or more land management
planning cycles (30 to 40+ years). Where applicable the cumulative effects were assessed
at local, regional, and national scales, including local inventoried roadless areas, all NFS
lands, regions of the United States, and the entire United States. Various land ownership
patterns and land designations were also considered.

Several ecological and biological resource indicators discussed in the Biodiversity section
of this chapter were used to assess the cumulative effects of the prohibitions, land uses
and conversions, laws, regulations, policies, and nonnative species invasions on
biodiversity. Biodiversity resource indicators used were the habitat and population trends
for terrestrial and aquatic plant and animal species, and communities (including TEPS)
and landscape char acteristics.

Based on current literature (Flather and others1999; Noss and Cooperrider 1994; Stein
and others 2000) and data from Forest Service regions, it is possible to conclude that with
or without conservation of inventoried roadless areas, biodiversity is at an increased risk
of adverse cumulative effects from increased population growth and associated land uses,
land conversions, and nonnative species invasions. Conservation of inventoried roadless
areas provided by the alternatives, however, may lessen thisrisk at least in the short term
(20 years) by reducing the level of potential adverse impacts on inventoried roadless
areas, some of the last relatively undisturbed large blocks of land outside of designated
Wilderness. The action alternatives would increase conservation of inventoried roadless
areas and therefore, could have beneficial effects on biodiversity conservation at the
local, regional, National Forest System, and national levels. There would be similar
incremental beneficial effects on biodiversity conservation when any one of the
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prohibition alternatives is combined with the past, present, and reasonably foreseeable
land uses and conversions, laws, regulations, policies, and nonnative species invasions.
Thelocal, regional, and national cumulative beneficial effects could include:

e Conserving and protecting large contiguous blocks of habitat that provide habitat
connectivity and biological strongholds for avariety of terrestrial and aguatic plant and
animal speciesincluding TEPS species.

e Providing important local and regional components of conservation strategies for
protection and recovery of listed TEPS species.

e Providing increased assurances that biological diversity would be conserved at a
landscape level, including increased area of ecoregions protected, improved elevational
distribution of protected areas, decreased risk of additional timber harvest and road
caused fragmentation, and maintenance and restoration of some natural disturbance
processes.

e Providing increased assurance that biodiversity would be supported within inventoried
roadless areas including the maintenance of native plant and anima communities where
nonnative species are currently rare, uncommon, or absent.

The value of inventoried roadless areas in conserving biodiversity islikely to increase as
habitat |oss and habitat degradation increase in scope and magnitude. With these
increasing trends, the importance of roadless area conservation and other laws,
regulations, and policies in the management of biodiversity isaso likely to increase.

The action alternatives when considered alone may not be as important on a national

level as when considered in combination with other land conservation laws, policies, and
strategies. For example, many inventoried roadless areas in combination with Wilderness
Areas, Nature Conservancy Preserves, some National Forest System land allocations,
national parks, or conservation easements provide large contiguous habitat blocks with
national significance for biodiversity conservation.

The beneficial effects of the prohibitions may be most noticeable at an inventoried
roadless area, regional, or NFS level, but there are also beneficial effects for the United
States. For instance, in the Southeastern United States, because of the magnitude of land
use and land conversion, and the relatively small size of existing protected areas,
inventoried roadless areas are especially important for local specieslike the Louisiana
black bear. Similarly, inventoried roadless areas in some areas of the Forest Service
Intermountain and Northern regions of the Western United States, contribute to habitat
connectivity, which is an important feature of northern Rocky Mountain ecosystems for
species like the grizzly bear, wolf, and lynx. In these examples, the local protection and
conservation of T& E species habitat is also important in terms of conserving biodiversity
at anational level.

Whether the cumulative beneficial effects of the prohibitions and other past, present and
reasonably foreseeable actions would fully offset predicted future increases in land uses,
land conversions, and nonnative species invasionsis difficult to assess. Yet, it is possible
to conclude that without the prohibitions, there would likely be an increased risk of
adverse cumulative effects to biodiversity. When compared to the No Action Alternative,
the prohibition action aternatives would help conserve management options over the
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next 20 or more years, so society would have time to make choices on biodiversity
conservation.

At some point in the future, projected habitat |0oss and degradation, from the direct and
indirect effects of increasing population growth could potentially surpass the contribution
of inventoried roadless areas to biodiversity conservation. In this scenario, habitat loss
and loss of viable plant and animal populations may be of a magnitude such that the
beneficial effects of the prohibitions and other laws, regulations, and policies relative to
biodiversity conservation may be lost or overwhelmed. Even under this scenario,
inventoried roadless areas would still likely convey some beneficia effects relative to
conservation of individual specieslocaly, regionally, and nationally.

Research, Monitoring, and
Reference Landscapes

Widespread interest exists in obtaining information about large-scale ecological patterns,
processes, and management activities (Bormann and others 1999). Issues, such as
viability of wide-ranging animals, watershed cumulative effects, and restoration of fire
dependent ecosystems, require research and monitoring at large scales to significantly
address this interest. Inventoried roadless areas enable monitoring of long-term
environmental change, an improved understanding of the affect of past events and
activities on the landscape, and help to establish emerging management policies,
programs, and activities and evaluate the effects of past policies.

Unique opportunities to gather information about ecological systems and human related
impacts exist in these areas because, unlike wilderness, national parks, and other
restrictive areas, roadless areas provide large expanses where a range of management
treatments may be applied and tested. Gathering this information is possible through
research and monitoring activities conducted in partnerships between scientists, the
public, and managers (Bormann and others 2000).

Large areas for the long-term study of trendsin ecosystem health are available in
inventoried roadless areas. For example, inventoried roadless areas may be used to study
changes in neo-tropical migratory bird populations, climate change, global warming
impacts on forest ecosystems, and impacts of nonnative invasive species on natural
ecosystems. Thistype of research and monitoring typically involves establishment of
measurement plots and installation of equipment to periodically measure change.

Inventoried roadless areas aso serve as valuable reference points for comparison of the
effects of past activities on adjacent lands; especially in larger areas adjacent to
wilderness or parks. Comparison of long-term effects that roads have had on watersheds,
recreation, forest health, and other resourcesis only possible if roadless areas are
available as a basis for comparison.

Inventoried roadless areas provide an opportunity for research and monitoring effortsto
help Agencies understand the consequences of their land management policies. Public
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land management policies have a history of change. Future policies will likely be
different from present and past policies. The past policy of intensive clearcutting and
roading is giving way to awidely supported program focusing on small trees and fuel
reduction to restore ecosystems damaged by continued fire suppression. Future choices,
to alarge degree, will be dependent on the results of trials and knowledge gained through
research and monitoring as policies and programs change.

As an example, well-designed landscape scal e management experiments are needed to
evaluate methods for restoring historical fire regimes and fuel loads in the Intermountain
West. Important questions to consider include:

e Can ecological effects from large, uncharacteristic wildland fires be reduced
through prescribed fire, mechanical treatments, or a combination of these fire
treatments? Which approach will best suit the needs of which ecosystem?

e What are the long-term landscape effects from continued wildland fire
suppression in fire-dependent ecosystems? Can these effects be mitigated
through management? What is the recovery time of severely burned
ecosystems?

e Should land managers use an active or “natural” approach to restoring fire
regimes? What are the consequences of both of these choices?

e Areroads needed to restore historical fuel conditions and fire behavior?

These questions might be answered by applying several different treatments to roadless,
roaded, or a combination of these areas. Treatments might include total fire suppression,
allowing only wildland fires to burn, fuel reduction with prescribed fire only, or using a
combination of mechanical fuel cutting and prescribed fire. All treatments would require
application time sufficient to obtain the desired information. At a minimum, such large-
scale management experiments would require reeval uation when land management plans
are revised. The commitment of scientists, managers, and the public is critical to
sustaining long-term research and monitoring success.

Inventoried roadless areas provide different opportunities for study than are found in
other designations, such as Wilderness Areas, Research Natural Areas, Experimental
Forests, or general forestland. In Wilderness and Research Natural Areas, learning
opportunities are limited because it may be impossible to apply certain management
prescriptions; particularly the more intensive ones. Conversely, in Experimental Forests
or general forestland, a broad range of treatments, such as roading, clearcutting, or other
intensive management, may occur.

Long-term commitment to learning is essential to achieve sustainable ecosystem
management. The next generation of scientists, citizens, and managers may benefit from
the information derived from today’ s land management experiments. Working
collaboratively with scientists, managers, and the public in development of research and
monitoring activities could help ensure that the right questions and values are considered
and that long-term commitments to learning are made.

3-192



Chapter 3 — Affected Environment and
Roadless Area Conservation FEIS Environmental Consequences

Alternatives 1 through 4

No aternative precludes the use of inventoried roadless areas for future research and
monitoring. The No Action Alternative would reduce the opportunity for long-term study
where comparisons of natural settings are needed since many inventoried roadless areas
would be subject to commodity production and development. Alternatives 2 and 3 place
progressively greater limits on human activities, which will narrow the range of possible
management experiments. For example, under Alternative 3, clearcutting experiments
would be unacceptabl e since this aternative promotes stewardship related activities.
Alternative 4, which does not allow timber harvest including thinning before prescribed
fire, places the most limits on the range of possible management experiments. Alternative
4 would affect ongoing research projects that require mechanical vegetation treatments.
Alternative 4 would place greater limits on research than Alternatives 2 or 3.

Human Uses

Timber Harvest
Affected Environment

American forests have awide variety of forest types and ages, including old-growth
stands, naturally regenerated forests, and planted forests. Areas of old growth remain in
the Pacific Northwest, parts of California, and much of the Rockies. East of the 100"
meridian (Figure 1-1), most of the forests are second growth, naturally regenerated
stands. In some cases, these lands were never fully converted to agricultural use, but
selective logging was common. The tree species found in these stands are usually similar
to those that would have existed there before European settlement. Even in most forest
plantations, the species composition mimics the forest that would have naturally
regenerated there (Sedjo 1991).

Of the 747 million acres of forestland in the United States, about 490 million acres are
considered commercial forestland, capable of growing 20 cubic feet or more per acre per
year. About 72% of all commercial forestland isfound in the Eastern United States and
28% isfound in the West. Private lands account for 71% of the total commercial
forestland. National forests account for another 19% of the total commercial forestland,
the remaining 10% are in other public or Tribal ownerships. The volume of timber on all
forestlands has been increasing since 1952 when inventory data first became available.
Much of the hardwood timber volume isin the East, while much of the softwood volume
isin the West. In the West, 46% of the softwood timber resource is on NFS lands (USDA
Forest Service 1999)).

In 1997, the volume of growing stock on all NFS lands was approximately 1,260 billion
board feet. Net annual timber growth in 1996 on al NFS lands was about 20.5 billion
board feet. Removal of timber volume from all NFS lands due to harvest, mortality, or
land clearing for the same year totaled about 4.1 BBF. Removal for 1996 was
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approximately 20% of growth (USDA Forest Service 1999)). While the 1996 removal is
not a current annual average, it isindicative of an ongoing substantial net increasein
volume of wood fiber on NFS lands.

Trends in Consumption, Production, and Import of Wood Products — A significant effect
of the reduction in Federal timber harvest between 1987 and 1997 (from about 13 BBF to
4 BBF annually) has been to transfer harvest to private forest ecosystemsin the United
States and to forest ecosystems in Canada (MacCleery 2000). For example:

e Since 1990, United States softwood lumber imports from Canada rose from 12 to 18
BBF, increasing from 27% to 36% of United States softwood lumber consumption.
Much of the increase in Canadian lumber imports has come from the native old-growth
boreal forests. In Quebec alone, the export of lumber to the United States has tripled
since 1990. The increased harvesting of the boreal forestsin Quebec has become apublic
issue there.

e Harvesting on private lands in the southern United States also increased after the
reduction of Federal timber in the West. Today, the harvest of softwood timber in the
southeastern United States exceeds the rate of growth for thefirst timein at least 50
years. Increased harvesting of fiber by chip millsin the southeastern United States has
become a public issue regionally.

Total national production of lumber, plywood, and all other timber products in the United
States has been relatively stable over the past decade, averaging slightly more than 18
billion cubic feet annually from 1987 t01999. Total national consumption of timber
products during the same period has averaged about 20 billion cubic feet annually.
Softwood lumber production is the largest category within the totals above. National
production has not been keeping pace with demand. Production averaged 35 BBF while
consumption averaged 45 BBF annually.

Suitable Lands — Of the 93 million acres of commercial forestlands on NFS lands, an
estimated 47 million acres (51%) are considered suitable for timber production. Lands
that are suitable for timber production are those that are capable of reforestation within 5
years of harvest, able to be harvested without irretrievable damage to soils or watershed,
and are not in an areareserved by Congress or otherwise determined to be unavailable for
timber production. Responsible officials may establish timber production as a multiple-
use land management plan objective for lands where cost of timber production are
justified by the ecological, social, or economic benefits.

Through the land management planning process, each national forest and grassland
determines the location and amount of suitable acres. Of these suitable acres,
approximately 9 million acres (roughly 20%) are located in inventoried roadless areas
where existing land management plans would allow timber harvest and road construction
to occur. Most of the acres of commercial forestland in inventoried roadless areas occur
in the Western United States and Alaska. Table 3-37 shows the approximate amount of
suitable acres of commercial forestland in inventoried roadless areas by region.

3-194



Chapter 3 — Affected Environment and
Roadless Area Conservation FEIS Environmental Consequences

Table 3-37. Estimated acres (in thousands) of forestland suitable for timber production in inventoried
roadless areas, by Forest Service region.

Region Acres suitable for timber production
Northern (1) 2,274
Rocky Mountain (2) 1,317
Southwestern (3) 63
Intermountain (4) 1,598
Pacific Southwest (5) 394
Pacific Northwest (6) 1,701
Southern (8) 332
Eastern (9) 85
Alaska (10) 1,274
Total 9,038

(USDA Forest Service 1994)

Allowable Sale Quantity (ASQ) — The quantity of timber that may be sold from an area
(usually anational forest) covered by aland management plan during a period specified
by the plan. It is usually expressed as an average annual volume that is suitable for timber
production, which may be sold from the forest’ s land base. Timber may be sold from
lands that are not identified as suitable for timber production in the land management
plan if necessary to achieve desired vegetation conditions; however, thisvolumeis
generaly not included within the ASQ.

As land management plans have been revised, atrend of substantial decreasesin ASQ
has been appearing. Table 3-38 summarizes this information for forests that have revised
land management plans or have published draft plan revisions through 1999. In the
Pacific Northwest Region, forests are operating under probable sale quantities (Table 3-
37) until their next land management plan revisions calculate new ASQs. As land suitable
for timber production and ASQ volumes continue to decrease, it is likely that timber
harvest volume from non-suitable lands will increase because of the need to meet fuel
reduction and other non-timber vegetation management objectives of land management
plans.

This downward trend in ASQ volume is assumed to be continuing throughout all NFS
lands, not just inventoried roadless areas. Thisis partly due to changing management
emphasisin inventoried roadless areas. The change in emphasis can be traced to the
emergence of ecosystem management in the early 1990s, development of the Northwest
Forest Plan and other similar regional plans, and the Forest Service Natural Resource
Agenda. ASQ volume applies only to that volume scheduled to be removed from land
suitable for timber production. Additional unscheduled timber volume has been and will
continue to be harvested to restore, improve, or maintain ecosystem health.
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Table 3-38. Changes in allowable sale quantity (ASQ) in recent land management plan revisions.

Year plan Previous ASQ New ASQ Reductions

Region Forest revised (MMBF ?) (MMBF ) (%)
Rocky Mountain (2) Arapaho- 1997 30 7 =77

Roosevelt

Black Hills 1997 152 87 -43

Rio Grande 1996 36 23 -36

Routt 1998 38 38 0
Intermountain (4) Targhee 1997 86 8 -91
Pacific Northwest (6) Deschutes 1994 99 63 -36

Gifford 1994 334 65 -81

Pinchot

Mt. Baker 1994 108 7 -94

Snoqualmie

Mt. Hood 1994 189 65 -66

Okanogan 1994 63 45 -29

Olympic 1994 111 10 -91

Rogue 1994 120 26 -78

River

Siskiyou 1994 160 24 -85

Siuslaw 1994 335 12 -96

Umpqua 1994 334 78 =77

Wenatchee 1994 136 20 -85

Willamette 1994 491 116 -76

Winema 1994 45 37 -18
Southern (8) Francis 1996 59 17 -71

Marion

George 1993 38 33 -13

Washington

NFs in 1996 112 113 1

Texas

NFs in 1999 107 86 -20

Florida

Kisatchie 1997 (Draft) 128 51 -60
Alaska (10) Tongass 1999 450 187 -58

# Million board feet
(Forest Service Ecosystem Management Coordination Staff 2000)

Estimates of expected timber offer and harvest quantities over the short- and long-term
are provided in this section as effects under each alternative. The ASQ for existing land
management plans will be recalculated at the time of the next plan revision.

National Forest Timber Harvest — Timber harvest is the process by which trees with
commercia value are cut and removed from the forest. Timber sale refersto a contractual
process of selling the timber to a purchaser and implementing a series of harvesting
requirements for what type, how and when the trees are removed. For purposes of this
analysis, these terms are used interchangeably.
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Timber sales are often used as aleast-cost method (revenue is returned to the Federal
treasury to offset the costs of preparing and carrying out the timber harvest) of managing
vegetation to meet resource objectives or to achieve desired ecosystem conditions. These
objectives and the desired conditions include improving wildlife habitats, reducing fuels
that may increase fire risk, recovering timber value from natural disasters, such as
windstorm or fire, reducing impact of insect and disease, and improving tree growth.

Roads are required to support atimber sale, and frequently they must be constructed or
reconstructed to meet timber harvest or other resource management objectives. Roads are
needed to move equipment into the area and to haul logs or other forest products to the
community where they will be processed. While timber can be harvested using
helicopters or cable yarding systems from existing roads, the use of these methods
depends on the value of the timber being removed, the terrain, and the distance to an
existing road. Each timber sale contract specifies the yarding method and any permanent
or temporary road construction and reconstruction required.

Timber purchasers may be required to complete needed road reconstruction to ensure
public safety and to mitigate the damage to the environment from logging traffic. When
the Forest Service determines that roads are needed for other multiple-use activities, the
roads are constructed to meet appropriate road specifications and retained for future use
after the timber sale. By law (16 USC 1608 (b)), temporary roads are used only for the
duration of the timber sale and then closed or decommissioned or converted to a
classified road. Even helicopter sales may require some classified road construction,
reconstruction, or temporary roads to access landings for hauling logs.

Road spacing and distance from the nearest road have a direct effect on yarding costs of
wood fiber. Asthe road spacing or distance from the nearest road increases, so does the
average yarding distance for a given harvest unit. This affects production rates that affect
skidding and yarding costs. Generally, wider road spacing or increased distance from the
nearest road means longer skidding and yarding distances, which requires larger yarders
and wider road widths (USDA Forest Service 1999p).

Thetrend in silvicultural practicesis shifting away from even-aged management toward
management of uneven-aged stands primarily due to public controversy and
management concerns about non-timber resources. These multi-story and multi-age
stands require thinning and other silvicultural treatments with greater frequency, thus
needing road access more often. Thinning to remove excessive forest fuels, before using
prescribed fire, or to treat diseased or insect infested stands is often economically feasible
only if aroad systemis present (USDA Forest Service 1999p). Nationally, clearcutting
has decreased from 31% to total harvested acresin 1989 to 10% in 1997 (USDA Forest
Service 1998b), with the downward trend expected to continue.

National Forest Timber Trends — Figure 3-31 displays volume of timber sold from
national forests from 1905 to 1999.

The volume of timber sold from NFS lands declined from more than 11 BBF in 1987 to
2.2 BBF in 1999. The average annual volume sold from 1993 to 1999 was 3.2 BBF.
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Nationally, this reduction was offset by an increase in Canadian and other foreign imports
and harvesting on private lands.
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Figure 3-31. Long-term trend in volume of timber harvested from the national forests.

Table 3-39 shows the recent national trends in area harvested and volume offered as part
of the NFS timber sale program. Timber offered is the volume of timber advertised for
sale. Volume sold is the amount of timber actually purchased, which is usualy less than
offered volume because some sales are judged as economically marginal by prospective
purchasers, and they receive no bids. Volume harvested is the actual volume removed
from the forest in a given year, which may be higher or lower than volume sold
depending on market conditions. Most harvest volume was actually sold 1 to 3 years
earlier. Refer to the Timber Harvest and Forest-dependent Communities portions of the
Socia and Economic Factors section of this chapter for a more detailed discussion
regarding market influences, employment, Payments to States, and dependent
communities.

Table 3-39. National trends in National Forest System timber sale program.

Timber offered Volume sold Volume harvested Acres harvested
Fiscal year (MMBF ?) (MMBF %) (MMBF) (thousands)
FY 1997 3,999 3,688 3,285 458
FY 1998 3,388 2,955 3,284 526
FY 1999 2,300 2,200 2,939 449
FY 2000 1,800 1,700 2,522 385

*Million board feet
(USDA Forest Service 1998b, WO Forest Management Staff estimates)
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Timber Sale Purpose — Timber sales are used to achieve a variety of vegetation
management objectives. Under the Timber Sale Program Information Reporting System
(TSPIRS), timber is sold for one of three purposes: 1) forest stewardship, 2) timber
commodity, or 3) personal use. The main objective of stewar dship-purpose timber
salesisrestoring, improving, or maintaining ecosystem health. The main objective of
commodity-purpose timber sales is to provide a sustainable yield of forest products to
meet the nation’ s demands. Personal use sales are made primarily to supply firewood,
Christmas trees, and other miscellaneous forest products to individual s for their own
consumption. Most timber sales (90% or more of the national volume sold) are for either
stewardship or commodity purposes, or they may include volume for both purposes
within the same sadle.

During fiscal year 1997, 52% of national forest timber harvested was for commodity
purposes, down from 71% during 1993. Timber harvested for stewardship purposesin
1997 was 40%, compared to 24% during 1993, and thisincrease is expected to continue.
Timber harvest for persona use purposes remained stable in the 5% to 8% range over the
same period (USDA Forest Service 1998D).

Roadless Areas Timber Harvest Trends — From 1993 to 1999, national forests sold 783
MMBF from approximately 80,000 acres (an average of 112 MMBF and about 11,000
acres per year) from inventoried roadless areas. Thisisless than 4% of the average
annual volume sold from all national forests during the same period. About one-third of
that volume was salvage from trees killed by fire, insects, and disease.

Timber volumes planned from inventoried roadless areas on all national forests during
fiscal years 2000 through 2004 were evaluated. Table 3-40 summarizes current planned
volume, acresto be harvested, and miles of road construction planned. The proposed rule
would not apply to fiscal year 2000 sales already sold, and may not apply to much of the
volumein fiscal years 2001 and 2002 where projects are more likely to have approved
environmental decisions before final rule implementation date. However, the data
represent a reasonabl e estimate for the first 5 years under full implementation of the final
rule.

Alternative 1 — No Action

Under Alternative 1, timber harvest in inventoried roadless areas would continue under
the direction of current land management plans and national and regional policy. Given
the recent trend of increased stewardship-purpose timber sales, 60% or more of the acres
and 50% to 60% or more of volume offered is likely to be stewardship-purpose timber
sales. About 30% to 40% of volume offered would be commodity-purpose timber sales,
and roughly 5% to 10% of volume offered would be personal-use purpose sales. The full
range of silvicultural and harvest systems would be considered to accomplish vegetation
management objectives.

Both even-aged and uneven-aged silvicultural systems may be used under this alternative.
Methods will be determined at local levels based on further site-specific analysis. When
even-aged management is used, shelterwood and seed-tree prescriptions are more likely
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Table 3-40. Projected timber offer and planned road construction in inventoried roadless areas for 5
years, by Forest Service region. Construction mileages include new, reconstructed, and temporary
roads.

Projected timber-

Projected acres related road
Projected timber offer harvested construction
Region (MMBF % (thousand acres) (miles)
Northern (1) 85 10 52
Rocky Mountain (2) 48 7 58
Southwestern (3) 3 0.6 3
Intermountain (4) 201 25 117
Pacific Southwest (5) 33 4 10
Pacific Northwest (6) 87 17 19
Southern (8) 30 6 26
Eastern (9) 78 11 a7
Alaska (10) 539 14 291
Total 1,104 94.6 623

# Million board feet
(Roadless Database 2000)

to be used than clearcutting, except in Alaska where clearcutting is expected to be the
most commonly used harvesting practice. Uneven-aged management uses single tree or
group selection, or acombination of these systems. Pre-commercial and commercial
thinning would be used in both even- and uneven-aged systems. Salvage and sanitation
cutting under both even- and uneven-aged systems would be used where consistent with
other resource needs, such as the retention of standing dead or large, down woody
material. Logging systems are likely to include ground-based (tractor, forwarder), cable
and helicopter.

Substantially more salvage harvest is likely to occur over time in inventoried roadless
areas under this alternative, as road construction and timber harvest may be used to
recover the usable volume from fire, insect, disease, and wind damage and to reduce fuel
loading. This alternativeislikely to result in more pre-commer cial thinning,
intermediate thinning, and other silvicultural treatments to manage forested landscapes
for avariety of purposes over time than Alternatives 2 through 4.

Approximately 90,000 to 95,000 acres are likely to be harvested in inventoried roadless
areas over thefirst 5-year period. Thisis an annual average of about 18,000 to 19,000
acres harvested from a suitable land base of approximately 9 million acres within
inventoried roadless areas. About 15% of the volume and harvest acres are within 2.8
million acres where roads already exist.

Nationwide, approximately 1.1 BBF could be offered in inventoried roadless areas over
thefirst 5-year period. It would be necessary to construct or reconstruct about 445 miles
of classified road, and about 177 miles of temporary road to harvest about 800 MM BF.
The remaining could be harvested without the need for new or reconstructed roads. This
alternative would result in the highest potential level of road construction and timber
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harvest of al aternatives. During thisfirst 5-year period, timber harvest and road
construction could occur on approximately 0.3% of the total inventoried roadless areas
nationwide on the land base where current land management plans allow road
construction to occur.

From past Agency experience, the estimated volume of 1.1 BBF could be reduced by as
much as 30% before harvest due to results of site-specific analyses, statistical variation in
inventories and volume estimates, NEPA process delays, litigation, or difficultiesin
completing the sale preparation process.

Tongass National Forest — The Tongass National Forest would offer nearly half of the
national timber sale program in inventoried roadless areas. This would be 539 MMBF
from approximately 14,000 acres, over the next 5 years, primarily using clearcutting. This
isabout 0.4% of the inventoried roadless area acres on the Tongass National Forest
where road construction is permitted by the current land management plan. All of this
volume would be considered commodity-purpose timber harvest.

Long-term Effects on Timber Harvest — Projections of future harvest beginning in 2005,
are made for Alternative 1 recognizing that there are high levels of uncertainty about the
Agency’ s ability to continue harvesting timber for any purpose from these aress.
Approximately 130 to 160 MMBF of timber would be sold each year from 2005 through
2040 from 13,000 to 15,500 acres in inventoried roadless areas. The Tongass National
Forest would account for about half to two-thirds of the projected volume.

Alternative 2

Under Alternative 2, timber harvest consistent with land management-plan prescriptions,
standards and guidelines would continue, while road construction and reconstruction
would be prohibited within al inventoried roadless areas. A split between commodity,
stewardship, and personal use timber-sale volumes similar to that under Alternative 1 is
expected under this aternative. The full range of silvicultural and harvest systems would
be considered to accomplish vegetation management objectives.

Both even-aged and uneven-aged management may be used under this alternative.
Shelterwood and seed-tree prescriptions are more likely to be used than clearcutting,
except in Alaska where clearcutting is expected to be the most commonly used harvesting
practice. Timber harvest objectives and silvicultural prescriptions would generally be the
same as those under Alternative 1. Helicopter yarding may be more prevalent under this
aternative than under Alternative 1 due to the prohibition on road construction.

Nationally, about 300 MMBF would likely be offered from about 40,000 acresin
inventoried roadless areas over the first 5-year period. About 0.1% of the acresin
inventoried roadless areas where current land management plans allow timber harvest
would be harvested. Thistimber offer-volume reduction of sightly more than 800
MMBF (73%) over the 5-year period from Alternative 1 would be due to the prohibition
on road construction and reconstruction. The estimated offer volume of 300 MMBF
could be reduced before harvest by as much as 30% due to results of site-specific
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analyses, NEPA process delays, litigation, or difficultiesin completing the sale
preparation process.

The effects of a prohibition on road construction on the mix of stewardship and
commodity purpose-timber harvest are largely unknown. Salvage volume could be
removed when consistent with land management plan direction, though only areas near
existing roads, high volumes per acre, or high-value species within amile of the nearest
road that could be yarded with helicopters would be economically feasible to harvest.
Conseguently, with no opportunity for new road construction, substantially less salvage
volume from fire, insect, disease, and wind damage is expected under this alternative than
under Alternative 1. This alternative islikely to result in much less pre-commercial
thinning, intermediate thinning, and other silvicultural treatments to manage forested
landscapes for a variety of purposes.

The largest reductions in volume offered and area harvested over the 5-year period would
occur in Region 10 (512 MMBF and about 13,000 acres harvested) and Region 4 (134
MMBF and about 17,000 acres harvested). Prohibition of road construction would have
the greatest volume impacts on the Tongass National Forest in Alaska, the Idaho
Panhandle and Payette National Forests in Idaho, the Dixie and Manti-La Sal National
Forests in Utah, and the Superior National Forest in Minnesota.

Timber harvest objectives and silvicultural prescriptions would generally be the same as
those under Alternative 1. The prohibition on road construction and reconstruction would
increase timber harvest costs or costs of silvicultural or fuels reduction activities normally
accomplished by service contract or means other than timber sale contract. In the Pacific
Northwest, logging costs for helicopter yarding are three to five times higher than for
tractor yarding the same ground; cable yarding costs are twice that of tractor yarding
costs under the same conditions (Reutebuch personal communication). In Montana, the
cost of cable yarding is roughly twice that of tractor skidding and approximately 50%
higher than using forwarders. Helicopter yarding is roughly three times the cost of tractor
yarding and twice that of using forwarders (Keegan and others 1995). Helicopter timber
harvest feasibility depends on many factors, including value, log size, and volume per
acre of timber removed. Generally, helicopter yarding is not feasible at distances of more
than one-half to three-quarters of a mile from the nearest road. Topography and location
of existing roads directly affects the feasibility of timber harvest when using helicopters
or cable systems.

Approximately 40,000 acres could be harvested in inventoried roadless areas over the
first 5-year period. Thisis an annual average of about 9,000 acres harvested from aland
base suitable for timber production of approximately 9 million acresin inventoried
roadless areas. Roughly one third of the volume and harvest acres are within 2.8 million
acres of inventoried roadless areas where roads already exist.

Tongass National Forest — Under the road construction and reconstruction prohibitions of
this aternative, the forest would likely offer 27 MMBF harvested from about 700 acres.
Thisis a 95% volume reduction to the Tongass National Forest from Alternative 1.
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Harvests would be accomplished primarily using clearcutting. All of this volume would
be considered commodity-purpose timber harvest.

Long-term Effects on Timber Harvest — Projections of future harvest beginning in 2005
are made for Alternative 2 recognizing that there are high levels of public controversy
and uncertainty about the Agency’ s ability to continue harvesting timber from these

areas. Approximately 35 to 44 MMBF of timber would be sold each year from 2005
through 2040 from between 3,000 and 4,200 acres in inventoried roadless areas. Most of
the volume and area harvested would be within the roaded portion of inventoried roadless
areas. The Tongass National Forest would continue to harvest only a minor proportion of
the total national volume from inventoried roadless areas after 2004.

Alternative 3

Under Alternative 3, road construction and reconstruction would be prohibited, while
timber harvest would be used only for stewardship purposes in inventoried roadless areas.
This alternative differs from Alternative 2 in that commodity-purpose timber sales would
not be allowed in inventoried roadless areas. Approximately 90% to 95% of timber
harvest would be for stewardship purposes; 5% to 10% would be for personal use, such
as firewood cutting. Both even-aged and uneven-aged management may be used under
this alternative.

Timber harvest objectives within inventoried roadless areas would focus on restoration of
sustainabl e vegetation conditions, improving forest health, reducing excessive fuels and
associated wildland fire risk and intensity, reducing insect and disease conditions that are
outside the natural range of variability, and improving habitat for wildlife. The same
kinds of silvicultural prescriptions as described under Alternatives 1 and 2 are likely to be
used under this alternative, with a higher proportion of thinning being used to accomplish
stewardship objectives. Salvage, when used to accomplish one or more of the objectives
under this alternative, is likely to be used most often for excessive fuels reduction and
insect and disease suppression.

An estimated 160 MMBF would be offered for salein inventoried roadless areas
nationwide during the first 5-year period. Thisis approximately 0.07% of the inventoried
roadless areas with land management plan directions that allow road construction. This
85% reduction from 1.1 BBF harvested over the first 5-year period under Alternative 1 is
due to the prohibition on road construction, reconstruction, and commodity-purpose
timber harvest.

Approximately 22,000 acres could be harvested in inventoried roadless areas over the
first 5-year period. Thisis an annual average of about 4,400 acres harvested from aland
base suitable for timber production of approximately 9 million acres currently available
in inventoried roadless areas. About half of the volume and harvest acres are within 2.8
million acres of inventoried roadless areas where roads already exist.

Impacts on Costs and Accomplishment — Under this aternative, unit costs for contracts
designed to reduce fuels through mechanical thinning and prescribed burning in
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inventoried roadless areas would be higher than those under Alternatives 1 and 2. The
smaller diameter trees that are removed and sold would have lower value and would
cause the sale to be less economically feasible than if commodity-purpose timber harvest
isavailable. Fewer acres of thinning will be accomplished using timber sale contracts
under this aternative than are likely under Alternatives 1 and 2. While thinning may also
be accomplished through service contracts, cost per acre is expected to rise in direct
proportion to distance from the nearest road.

Tongass National Forest — Under this alternative, the Tongass National Forest would not
offer any volume and no acres would be harvested in inventoried roadless areas since
timber harvest in the Tongass is not for stewardship purposes. Thisis areduction of 539
MMBF over the 5-year period.

Long-term Effects on Timber Harvest — Projections of future harvest beginning in 2005
are made for Alternative 3 recognizing that there are high levels of public controversy
and uncertainty about the Agency’ s ability to continue harvesting timber from these
areas. Approximately 12 to 15 MMBF of timber would be sold each year from 1200 to
1400 acres in inventoried roadless aress.

Alternative 4

Under Alternative 4, road construction, reconstruction, and all forms of timber harvest
would be prohibited in inventoried roadless areas.

No timber volume would be offered in inventoried roadless areas during the first 5-year
period or beyond. This potential reduction of 1.1 BBF and 90,000 to 95,000 harvest acres
from Alternative 1 (100%), would be due to the prohibition of road construction,
reconstruction, and all timber harvest.

Other Indirect and Cumulative Effects on
Timber Harvest

Past and Present Actions-Timber Trends — The National Forest System contribution to
the nation’ s need for wood products has been in decline during the past decade.
Sawtimber harvest on national forests has dropped from a 1988 high of 27% of the
nation’ s softwood lumber production to approximately 5% of that production in 1999.
The harvest level of the 1980s was found not to be sustainable in light of public issues
and conflicts with other management objectives. The Agency believes that its annual
contribution will stabilize between 3 and 4 BBF. During this decline in available timber
resources from the National Forests, softwood consumption nationally has increased.

Suitable Lands — Land management plan revisionsin recent years have shown a
decreasing trend in acres suitable for timber production due to allocations to other uses or
environmental concerns. Examples of these uses and concerns include endangered
species, water quality, wildlife habitat, scenic quality, recreation, and reforestation
capabilities. Total acres suitable for timber production on all NFS lands, including
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inventoried roadless areas, have dropped from approximately 63 million acresin 1987 to
roughly 47 million acresin 1999.

It is reasonably foreseeable that this trend will continue. Acres suitable for timber
production will be recalculated during each national forest’ s next land management plan
revision. Asthose plan revisions are made, certain areas within inventoried roadless areas
are likely to be dropped from the suitable land base under Alternatives 1, 2, and 3 due to
the same concerns mentioned in the previous paragraph. Under Alternatives 2 and 3,
additional areas are likely to be dropped from the suitable base because of lack of access
and economic feasibility. With the prohibition on all timber harvest under Alternative 4,
land management plan revisions are likely to determine that there are no suitable acres
within inventoried roadless areas.

Forest Plan ASQ — In the past, it has been difficult for the Agency to harvest timber in
roadless areas. Concerns have been expressed that this could leads to increased and
disproportional harvest on roaded lands to meet ASQ levels. The importance of the
roadless area volume to aforest’s ASQ depends on when the area was scheduled to be
harvested in the land management plan. If most of the volume uncut on aforestisin
roadless areas, these areas may be critical to meeting current ASQs. However, regardless
of thisrulemaking, it is unlikely that there will be any substantial increase in road miles
constructed or timber volume sold within inventoried roadless areas due to the current
pattern of public controversy, appeals, and litigation. Table 3-38 displays the results, in
terms of declining ASQ, of recent land management plan revisions. It is reasonably
foreseeable that, as land management plans are revised, ASQ may be adjusted downward
in response to changes in suitable acres as previously discussed.

Softwood Lumber Production, Import, and Consumption — National consumption of
softwood lumber has steadily increased from 1990 (45.7 BBF) to 1999 (54.5 BBF).
While the average family size in the United States has decreased 16% since 1970, the
average single-family home being built today has increased by 48% (MacCleery, 1999).
The difference between production and the higher levels of consumption are accounted
for by increases in timber product imports from other countries. Softwood |lumber
imports have risen from 14.2 BBF in 1987 to 19.2 BBF in 1999. More than 95% of
current softwood lumber imports are from Canada.

Present Actions — NFS lands contribute approximately 5% of the nation’s total timber
harvest from all ownerships. In the face of stable or increasing per-capita consumption in
the United States, the effect of the shift to ecological sustainability on United States
public lands has been to shift the burden and impacts of that consumption to ecosystems
somewhere else —to private lands in the United States or to lands of other countries
(MacCleery, 1999). Implementation of Alternatives 2, 3, or 4 will add to that shift.
Volume reductions (an average of 160 MMBF per year in the first 5-year period as a
result of the proposed action, half of which would come from the Tongass National
Forest) from national forest roadless areas in the short term are likely to be offset by
increases in timber harvest on private lands in the United States and in other countries.

Longer term, given the increasing demand (roughly 1% to 3% annually) for wood
products in the United States, the situation is more uncertain. The anticipated Agency
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timber program (timber volumes sold and harvested are assumed to be equal) projected
out through 20 and 40 years with a prohibition on road construction in inventoried
roadless aress, is estimated at roughly 130 to 160 MMBF per year. This estimate
recognizes that large areas of currently suitable lands in the inventoried roadless areas,
which may have larger ASQs under land management plans now, may be unavailable for
future timber harvest due to continuing public controversy (over entering these areas
under the No Action Alternative).

Compared to Alternative 1, the indirect and cumulative effects of Alternative 2, and to a
greater degree Alternative 3, are likely to include a decrease, over time, in acres treated
for fuels reduction and other stewardship purposes, and a corresponding reduction in
timber volume offered, sold, and harvested. Thisis due to the cost increase for thinning
and other forest-health improvement treatments done without road access, and the
negative effect those cost increases are likely to have on future funding priority and
actual acres accomplished. However, this decrease may occur because of other agency
actions. The Cohesive Strategy, for example, would place priority for fuel treatment on
the wildland-urban interface, readily accessible municipal watersheds, and T& E species
habitat. Inventoried roadless areas, because they are generally not near areas of human
habitation, would rarely receive high priority for fuels reduction given these other
priorities.

Other Federa Initiatives — Other agency and Federal proposals will continue to affect the
Forest Service timber program at both the national and local levels. Current emphasis like
that found in the Interior Columbia Basin Ecosystem Management Project, the Sierra
Nevada Framework, and the Cohesive Fire Strategy calls for amix of longer rotation
periods to increase old-growth characteristics, and thinning treatments that would
continue the removal of small diameter trees. Other strategies like the Lynx Conservation
Assessment and Strategy call for preservation of early seral stage habitat that would
preclude some future thinning activities. The balancing and stabilizing of the timber
program will happen locally through the collaboration processes envisioned in the
Agency’s planning rule at the land management plan- and project-level. Overdl, itis
anticipated that the national program will remain between 3 and 4 BBF, with periodic
variations due to salvage after major natural disasters that temporarily increase timber
harvest, or emerging issues that decrease certain harvest activities until an appropriate
solution can be devel oped.

Reasonably Foreseeable Future Actions — Natural disasters, such aswildland fires,
windstorms, and insect outbreaks, will continue to occur, and the Agency islikely to
continue salvaging a portion of the dead and dying trees. These salvage sales usualy
become the highest priority for harvest. Thisis usually due to two factors: biological and
economic. The biological factor isthe need to control secondary insect outbreaks, like Ips
beetle, southern pine beetle and spruce bark beetle, whose populations would increase
rapidly by attacking damaged trees and then spreading into the surrounding healthy trees.
The economic factor is the rapid deterioration of the dead material due to insect damage,
stains, rots, and checking. If they are not salvaged quickly, there will be nothing to
salvage.
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Timber salvage sales generate vegetation management work accomplished and receipts
from the sale of usable trees. A portion of the money collected from the resulting timber
salvage sales is used to help cover the costs of essential rehabilitation and reforestation. If
the Agency elects to reduce the use of timber salvage sales because of continuing public
controversy, the use of service contracts funded by appropriations must increase to
accomplish fuels reduction or other desired vegetative treatments. Net cost per acre to
achieve desired conditions rises over that associated with use of timber harvest.

Wildland fires and other natural disasters, especialy during awildland fire season like
the one experienced in 2000 in the West, will also eliminate or devalue the timber on
some timber sales under contract and some that were planned but not offered for sale.
However, it is anticipated that the timber volumes lost will be recovered or slightly
increased due to salvage operations over the next 2 years. Thiswill create adight risein
the Agency’ s timber offer, similar to the period of 1995 to 1997. A proportionate
decrease in timber offer would occur after those 2 years as the individual forest shifts
from the salvage emphasis back to its regular timber planning cycle.

It is also anticipated that America’ s lumber consumption trend will continue to rise over
the next 40 years and beyond at arate of increase of 1% to 3% annually, aswill its
consumption of all wood products. With the Forest Service sustaining an average harvest
level of between 3 and 4 BBF for the next 40 years, the Agency’ s volume contribution to
the nation’s lumber supply will remain stable as consumption increases. This means that
harvest levels will continue to increase on private forestland to help meet the demand.
The RPA Assessment projections for the next 30 to 40 years indicate that the South will
continue to be the main source of increased softwood production nationally in the future
to the point that softwood lumber imports may decline slightly. Transition is projected to
take place between the years 2000 and 2020 (Darr personal communication).

Imports are expected to continue to increase from Canada’ s boreal forests, especially
from Quebec, Alberta, and the Atlantic Provinces, as there is no anticipated decline in
American consumer demand for wood products for construction and pulp in the future.
There is no anticipated substitution of hardwood imports for softwood imports.
Therefore, the prohibition alternatives would not cause an indirect or cumulative effect to
tropical hardwood forests like the Amazon, and Southeast Asia. Exports are expected to
remain near or below the current level. Any increase in importing to meet demand would
proportionately increase the nation’ s trade deficit.

Recreation

Recreation provides tangible benefits for individuals, families, communities, and society
asawhole (Driver and others 1991). NFS lands support a vast array of recreational
activities, ranging from hiking in remote areas to snowmobiling on groomed trails to
camping in developed sites. These activities, and many others summarized in Table 3-41,
occur along a continuum, or Recreation Opportunity Spectrum (ROS).? ROS is divided

2 The Recreation Opportunity Spectrum (ROS) was developed to provide a framework for classifying and defining
segments of outdoor recreation environments, activities, and experience opportunities. The ROS Users Guide provides
guidance for inventorying, planning, and managing the recreation resource.
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into 6 classes: (P) Primitive, (SPNM) Semi-Primitive Non-Motorized, (SPM) Semi-
Primitive Motorized, (RN) Roaded Natural, (R) Rural, and (U) Urban (USDA Forest
Service 1982). These classes were created for management and conceptual convenience.
They are mixes or combinations of activities, settings, and probable experience
opportunities. The class names (e.g., Primitive, Rural) were selected and used because of
their descriptiveness and use in land management planning and other management
application. This classification system provides a framework for defining the types of
outdoor recreation opportunities the public might desire, and identifies that portion of the
spectrum a particular national forest might be able to provide.

Inventoried roadless areas are characterized mainly by Primitive, Semi-Primitive Non-
Motorized, and Semi-Primitive Motorized classes. In approximately 3 million acres of
the inventoried roadless areas, classified roads, recreation sites, and other facilities have
been constructed, causing, in some cases, a shift to the more developed end of the ROS.
These classified roads would be allowed to remain and be maintained, however,
reconstruction of them would most likely be restricted.

Dispersed Recreation Activities
Affected Environment

Inventoried roadless areas are remnants of vast landscapes substantially unmodified by
high-intensity management activities (e.g., timber harvesting, mineral extraction,
developed recreation). In the past, unroaded areas were viewed as a bank, holding lands
in reserve for future resource development. Over time, other alocations, uses, and
designations have withdrawn lands from the bank, creating a situation where the
remaining relatively undisturbed landscapes have retained increasingly valuable roadless
characteristics.

Some of the value of these lands lies in their unique Primitive, Semi-Primitive Non-
Motorized, and Semi-Primitive Motorized recreation opportunities. Activities that are
prohibited in designated Wilderness and not readily available in areas with classified
roads can occur on these lands. For example, Wilderness areas prohibit mechanized and
motorized uses like OHV, mountain bikes, chainsaws, snowmobiles, and helicopters.
Wheel chairs designed for pedestrian use in urban areas are alowed, but trailsin
Wilderness areas seldom accommodate these devices.

Primitive and Semi-Primitive Non-Motorized settings are characterized by large natural-
appearing landscapes (refer to Table 3-42 and Table 3-43 for size and setting criteria),
with little evidence of other people or management restrictions. They have many
Wilderness-like attributes, yet allow mountain bikes and other mechanized conveyances,
and they have fewer restrictions on motorized tools, search and rescue operations, and
aircraft use.

Areas characterized by Semi-Primitive Motorized settings feature large natural appearing
landscapes and other attributes similar to Semi-Primitive Non-Motorized, yet allow
motorized activities, such as OHV use, motorboats and helicopters, chainsaws, and other
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Table 3-41. Recreation opportunity spectrum activity characterization.?

Semi-primitive

Semi-primitive

Primitive non-motorized motorized Roaded natural Rural Urban
Land based Land based (includes Land based (includes aircraft): Land based
(includes aircraft): Viewing scenery (includes aircraft):
aircraft): Viewing scenery Viewing activities Recreating cabin
Viewing scenery  Automobile (off-road Viewing works of humankind use
Hiking and use) Automobile (inc. off-road use) Hunting (all)
walking Motorcycles and Motorcycles and scooters Nature studies (all)
Horseback riding  scooters Specialized landcraft Mountain climbing
Camping (all) Specialized landcraft Train and bus touring Gathering forest
Hunting (all) Aircraft (motorized) Aircraft (motorized) products
Nature study (all)  Hiking and walking Aerial trams and lifts Interpretive
Mountain Horseback riding Hiking and walking Services (all)
Climbing Camping (all) Bicycling Team sports
General Hunting (all) Horseback riding Individual sports
information Nature study (all) Camping (all) Games and play

Mountain climbing Organization
General information camping (all) Land based:
Picnicking Viewing scenery

Water based:
Canoeing
Sailing

Other non-
motorized
watercraft
Swimming
Fishing (all)

Water based:
Boating (powered)
Canoeing

Sailing

Other watercraft
Swimming

Diving (skin or scuba)

Fishing (all)

Resort and commercial services
Resort lodging

Recreation cabin use

Hunting (all)

Nature studies (all)

Mountain climbing

Gathering forest products
Interpretive services (all)

Water based:

Tour boat and ferry

Boat powered

Canoeing

Sailing

Other watercraft
Swimming and water play
Diving (skin and scuba)

Water skiing and water-sports
Fishing (all)

Viewing activities
Viewing works of
humankind
Automobile (inc.
off-road use)
Motorcycles and
scooters
Specialized land-
craft

Train and bus
touring

Aircraft (motorized)
Aerial trams and
lifts

Aircraft (non-
motorized)
Hiking and walking
Bicycling
Horseback riding
Camping (all)
Organization
camping (all)
Picnicking
Resort and
commercial
services

Resort lodging

Water based:
Tour boat and ferry
Boat powered
Canoeing

Sailing

Other watercraft
Swimming and
water play

Diving (skin and
scuba)
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Semi-primitive Semi-primitive
Primitive non-motorized motorized Roaded natural Rural Urban

Water skiing and
water sports

Fishing
Snow and ice Snow and ice based: Snow and ice based: Snow and ice
based: Ice and snow craft Ice and snow craft based:
Snow play Skiing, downhill Ice skating Ice and snow craft
Cross country Snow play Sledding and tobagganing Ice skating
skiing/snow Cross-country Downhill skiing Sledding and
shoeing skiing/snow shoeing Snow play tobogganing
Cross-country skiing/snow shoeing ~ Downbhill skiing
Snow play
Cross-country
skiing

/snow shoeing

? These characteristics are illustrative only and may vary within a ROS class depending on local situations.
(USDA Forest Service 1982)

Table 3-42. Recreation opportunity spectrum size criteria.

Semi-primitive Semi-primitive

Primitive non-motorized motorized Roaded natural Rural Urban
5,000 acres ® 2,500 acres ” 2,500 acres No size criteria. No size No size
criteria. criteria.

% May be smaller if contiguous to Semi-primitive Non-motorized Class.
b May be smaller if contiguous to Primitive Class.
(USDA Forest Service 1982)

Inventoried roadless areas a so provide outstanding opportunities for other dispersed
recreation activiti motorized tools. Access is greatly enhanced for persons with
disabilitiesin Semi-Primitive Motorized settings.es, such as hiking, fishing, camping,
horseback riding, hunting, picnicking, wildlife viewing, cross-country skiing, and
canoeing. While these activities can also occur in areas managed for ROS classes on the
developed end of the spectrum, they typically result in different types of settings and
produce different experiences. Roaded Natural, Rural, and Urban classes are
characterized by more interactions with people, more sights and sounds of human
development and activity, more restrictions and controls, and more landscape
modification from other resource management activities.

The SPNM and Primitive experiences become increasingly more remote (Table 3-44)
without evidence of motorized equipment, requiring more isolation, self-reliance, and
challenge. The remoteness criteriain this table can be modified to conform to natural
barriers and screening, or other relevant features of local topographic relief and
vegetative cover. Thisfits the criteriato the actual forest landscape. As shown in Table 3-
45, the SPM experience is characterized by moderate isolation, independence, and
closeness to nature, tranquility, and self-reliance. Motorized equipment is allowed in an
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Table 3-43. Recreation opportunity spectrum setting characterization.

Semi-primitive

Semi-primitive

Primitive non-motorized motorized Roaded natural Rural Urban
Area is Area is Area is Area is Area is Area is
characterized characterized characterized by a characterized by characterized characterized
by essentially by a predominantly predominantly by by a
unmodified predominantly  natural or natural-  natural- substantially ~ substantially
natural natural or appearing appearing modified urbanized
environment  natural- environment of environments natural environment,
of fairly large  appearing moderate-to-large  with moderate environment.  although the
size. environment of  size. evidence of the Resource background
Interaction moderate-to- Concentration of sights and modification may have
between large size. users is low, but sounds of man. and natural-
users is low Interaction there is often Such evidences utilization appearing
and evidence between users evidence of other  usually practices are  elements.
of other is low, but users. The areais  harmonize with to enhance Renewable
users is there is often managed in such  the natural specific resource
minimal. The  evidence of a way that environment. recreation modification
area is other users. minimum on-site Interaction activities and  and utilization
managed to The area is controls and between users to maintain practices are
be managed in restrictions may may be low to vegetative to enhance
essentially such a way be present, but moderate, but cover and specific
free from that minimum are subtle. with evidence of  soil. Sights recreation
evidence of on-site controls  Motorized use is other users and sounds activities.
human- and restrictions  permitted. prevalent. of humans Vegetative
induced may be Resource are readily cover is often
restrictions present, but modification and evident, and  exotic and
and controls.  are subtle. utilization the manicured.
Motorized Motorized use practices are interaction Sights and
use within is not evident, but between sounds of
the area is permitted. harmonize with users is often  humans, on-
not the natural moderate to site, are
permitted. environment. high. A predominant.

Conventional considerable Large
motorized number of numbers of
provided for facilities are users can be
construction designed for  expected, both
standards & use by a on-site and in
design of. large number nearby areas.
facilities of people. Facilities for
Facilities are  highly
often intensified
provided for motor use and
special parking are
activities. available with
Moderate forms of mass

densities are
provided far
away from
developed
sites.
Facilities for
intensified
motorized
use and
parking are
available.

transit often
available to
carry people
throughout the
site.

(USDA Forest Service 1982)
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Table 3-44. Recreation opportunity spectrum remoteness criteria.

Primitive Semi-primitive Semi-primitive

non-motorized motorized Roaded natural Rural Urban
An area An area An area designated An area designated No No
designated designated at within %2-mile of within %2-mile from distance distance
at least 3 least Y2-mile but primitive roads or better than primitive criteria.  criteria.
miles from all not further than 3  trails used by motor roads, and railroads.
roads, miles from all vehicles; but not
railroads, or roads, railroads closer than %-mile
trails with or trails with from better than
motorized motorized use; primitive roads.
use. can include the

existence of
primitive roads
and trails if
usually closed to
motorized use.

(USDA Forest Service 1982)

environment of challenge and risk. The experiences described in this table are highly
probable outcomes of participating in recreation activities in specific recreation
settings.Scoping revealed awide range of conflicting opinions on motorized recreation
use in unroaded areas. Thisis an important issue because motorized and non-motorized
dispersed recreation use is highly variable throughout the country and dependent on
distinct social and environmental conditions.

Prohibiting all activities, including motorized recreation, was considered (see
Alternatives Considered but Eliminated from Detailed Study, Chapter 2), but was
eliminated from further consideration because decisions of this nature are better made
through local planning and collaboration processes.

Of the 58.5 million acres of inventoried roadless areas, 41% are covered by land-
management plan prescriptions that restrict road construction and reconstruction. The
other 59% are not. Those inventoried roadless areas open to road construction could be
affected in the short term, and even those with prescriptions that currently prohibit
roading could be affected over the long term aslocal conditions and situations lead to a
change in management prescriptions.

Existing or future trails would not be affected by the proposed prohibitionsin inventoried
roadless areas. Decisions regarding trail planning, construction, reconstruction,
decommissioning, or maintenance would be made at the forest level based on local
environmental and social conditions. A trail isacommonly used term denoting a pathway
for purposes of travel by foot (or wheelchair), stock, or trail vehicle (FM S 2353.06(6)).
Trail widths may vary and are not limited to 50 inches. Examples of activities associated
with foot travel are hiking, skating, cross-country skiing, snowshoeing, backpacking, and
rock climbing. Examples of stock animals are horses, llamas, mules, and goats. Examples
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Table 3-45. Recreation opportunity spectrum experience characterization.

Semi-primitive  Semi-primitive Roaded
Primitive non-motorized motorized natural Rural Urban
Extremely high  High, but not Moderate About equal Probability for Probability for
probability of extremely high, probability of probability to experiencing experiencing
experiencing probability of experiencing experience affiliation with affiliation with
isolation from experiencing isolation from affiliation with individuals and individuals and
the sights and  isolation from the sights and  other user groups is groups is

sounds of the sights and  sounds of groups and for  prevalent, asis prevalent, as is
humans, sounds of humans, isolation from the the
independence, humans, independence, sights and convenience of convenience of
closeness to independence, closeness to sound of sites and sites and
nature, closeness to nature, humans. opportunities. opportunities.
tranquility, and  nature, tranquility, and  Opportunity to  These factors Experiencing
self-reliance tranquility, and  self-reliance have a high are generally natural
through the self-reliance through the degree of more important  environments,
application of through the application of interaction with  than the having
woodsman and  application of woodsman and the natural setting of the challenges and
outdoor skills woodsman and  outdoor skills environment. physical risks afforded
in an outdoor skills inan Challenge and  environment. by the natural
environment in an environment risk Opportunities environment,
that offers a environment that offers opportunities for wild-land and the use of
high degree of  that offers challenge and  associated challenges, outdoor skills
challenge and  challenge and  risk. with more risk-taking, and are relatively
risk. risk. Opportunity to  primitive type testing of unimportant.
use motorized  of recreation outdoor skills Opportunities
equipment are not very are generally for competitive
while in the important. unimportant and spectator
area. Practice and except for sports and for
testing of specific passive uses of
outdoor skills activities like highly human-
might be downhill skiing, influenced
important. for which parks and open
Opportunities challenge and  spaces are
for both risk-taking are  common.
motorized and  important
non-motorized  elements.
forms of
recreation are
possible.

(USDA Forest Service 1982))

of trail vehicles are bicycles, motorcycles, snowmobiles, watercraft, 4x4s, and all terrain

vehicles.

A key characteristic of inventoried roadless areas has been their ability to supply P,
SPNM, and SPM settings for awide range of dispersed recreation activities. Unroaded
areas are the last relatively undisturbed landscapes outside Wilderness areas. As these
lands are developed or put into arestrictive designation, the supply of unroaded lands

available for other multiple-use activities continues to decline. At the same time, demand
for motorized and non-motorized dispersed recreation opportunitiesisincreasing (Cordell
and others 1999b).
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The alternatives are compared by their relative ability to maintain the existing supply of
inventoried roadless areas available for dispersed recreation opportunities. Those that
create safeguards to maintain the most NFS lands in an unroaded condition are rated
high; conversely, those alternatives that maintain the fewest acres in an unroaded
condition are rated low.

Recreation use data has not been collected specifically for inventoried roadless areas. As
aresult, estimates of environmental consequences based on use cannot be made with any
degree of precision. Comparison of the alternatives is based on known factors, such as
trends in recreation use and road construction, availability of supply to meet demands,
and conditions that influence shifts in recreation patterns.

Alternative 1 — No Action

An underlying assumption in Alternative 1 is that inventoried roadless areas, outside of
Wilderness and other designated areas, would be available for resource management
activities that may degrade their unroaded characteristics. Road construction, timber
harvesting, and other resource management activities in inventoried roadless areas (where
land management plan prescriptions allow it) would reduce the supply of land available
for dispersed recreation opportunities in the SPM, SPNM, and P classes. Since national
prohibitions do not apply to this alternative, it has arelative low ranking for its ability to
maintain a supply of unroaded areas.

Demand for SPM, SPNM, and P dispersed recreation opportunities isincreasing (Cordell
and others 1999b) in an environment of diminishing supply. The supply of lands suitable
for these activities would continue to decline under this alternative, along with
opportunities to resolve controversy about the appropriate balance between motorized
and non-motorized dispersed recreation activities.

Alternatives 2 through 4

Because the national prohibitions are applied to the highest number of total acres, these
alternatives would maintain the highest relative supply of lands with dispersed recreation
potential. Availability of unroaded areas for forest visitors seeking primitive and semi-
primitive recreation opportunities would remain high. Minor shiftsin recreation use
might occur because of timber harvesting allowed in Alternatives 2 and 3. For example,
hunting or berry picking could be enhanced in timber harvest areas; lands that were
avoided because of insect infestations could draw backcountry uses once they are treated.

These shifts, however, would have little or no effect on the overall supply or availability
of inventoried roadless areas maintained for P, SPNM, and SPM recreation opportunities,
therefore, Alternatives 2, 3, and 4 are barely distinguishable. This cluster of alternatives
is rated high because they would provide considerable and immediate stability to the
level of supply; whereas, Alternative 1 israted low because it would alow for continued
reduction in the supply of inventoried roadless areas maintained in an undevel oped
condition.
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Demand for SPM, SPNM, and P dispersed recreation opportunities isincreasing (Cordell
and others 1999b) in an environment of diminishing supply. Since Alternatives 2, 3, and
4 would maintain higher levels of supply, they would provide more opportunities to
resolve the issue of balance between motorized and non-motorized dispersed recreation
activities. Controversies might be considerably fewer than under Alternative 1 and might
have a higher probability of being resolved over time.

Some level of certainty for the dispersed recreation opportunities available on NFS lands
would be added under these alternatives, although minor shifts would occur as use
patterns, local priorities, and environmental conditions change. Under these alternatives,
approximately 44% of NFS lands would be available for road-based and devel oped
recreation (primarily U, R, and RN) and 56% would be available for dispersed recreation
(primarily P, SPNM, and SPM). The lands available for dispersed recreation would
include acres of designated Wilderness, inventoried roadless areas, and acres outside
inventoried roadless areas and Wilderness that restrict road construction and
reconstruction by land management plan prescription.

Creating alevel of certainty regarding land uses on Federal lands would assist gateway
communities in making sound economic, social, and land planning decisions. Recreation
and tourism is a growing segment of the United States economy, which can contribute to
the economic base in communities associated with NFS lands. Increasing demand for
recreation on NFS lands will continue to provide economic opportunities for businesses
and local communities. These recreation opportunities also contribute to the quality of
life and sense of place.

In the past, communities could base decisions on the devel oped and r oad-based

recr eation opportunities; however, dispersed recreation opportunities were more
unpredictable. Selection of Alternatives 2 through 4 would define the Agency’s position
regarding the value of inventoried roadless areas and would set the stage for continued
maintenance of dispersed recreation opportunities.

Forecasting continued availability of dispersed recreation opportunities would assist
communities in determining where to place their priorities. Examples of where this has
benefited communities in the past are:

e Townsand villages along the Appalachian Trail have created a service infrastructure for
millions of people that hike through their areas;

e Moab, Utah has shifted to a mecca for mountain bikers and OHV use;

e Sedona, Arizona provides extensive 4-wheel drive touring servicesto explore the
spectacular red rock country;
Hood River and The Dallesin Oregon cater primarily to wind surfers; and

e Ely, Minnesota, is shifting to a more diversified economic base by supporting increasing
demands for canoeing opportunities.

From anationa perspective, areas with roadless characteristics will become increasingly
more important as the nation’ s population grows and the country becomes more intensely
developed. Besides reversing the decline in the number of acres of roadless areas,
Alternatives 2, 3, and 4 would more sharply focus the management emphasis in these
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areas on roadless characteristics. Land managers would balance recreation demands with
other key values such as maintenance of ecosystem and scenic integrity, clean water,
wildlife viability, biodiversity, landscape character, research opportunities, traditional
cultural properties, and sacred sites.

Developed and Road-based Recreation Activities
Affected Environment

Even though about 44% of NFS lands are available for devel oped and road-based
recreation, demand for new opportunitiesisincreasing (Cordell and others 1999b).
Camping and picnicking at developed sites, driving for pleasure, visiting interpretive sites
and visitor centers, riding personal watercraft, and participating in road dependent
dispersed recreation are examples of activities associated with the developed end of the
ROS. Thisinvolves greater social interaction with other people, higher levels of
managerial control, and more evidence of human activity, which are summarized in
Tables 3-46, 3-47, and 3-48. The experiences described in Table 3-46 are highly probable
outcomes of participating in recreation activities in specific recreation settings.
Traditionally, expansion of these opportunities would occur in unroaded areas, ultimately
shifting the ROS classes from P, SPNM, and SPM to Roaded Natural or Rural.

Table 3-46. Recreation opportunity spectrum social setting criteria.

Semi-primitive  Semi-primitive

Primitive non-motorized motorized Roaded natural Rural Urban
Usually less  Usually 6-15 Low to Frequency of Frequency Large numbers
than 6 parties perday = moderate contact is of contact is  of users onsite
parties per encountered on  contact Moderate to High Moderate to  and in nearby
day trails and 6 or frequency.® on roads: Low to High in areas.
encountered less visible at Moderate on trails  developed
ontrailsand campsites. and away from sites, on
less than 3 roads.? roads and
parties trails, and
visible at water
campsite. surfaces;

Moderate
away from
developed
sites.®

* Specific numbers must be developed to meet regional or local conditions.
(USDA Forest Service 1982)

Roads associated with recreation sites and activities, although low in number of miles,
would continue to be constructed or reconstructed in inventoried roadless areas. National
prohibitions would have an immediate effect on road construction.

About 33 miles of roads are planned for construction or reconstruction in the next 5 years
to support or access dispersed or devel oped recreation opportunities. They all occur
within portions of inventoried roadless areas that have become devel oped with classified
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Table 3-47. Recreation opportunity spectrum managerial setting criteria.

Semi-primitive  Semi-primitive Roaded

Primitive non-motorized Motorized natural Rural Urban
On-site On-site On-site On-site Regimentation  Regimentation
regimentation regimentation regimentation regimentation and controls # and controls #
low with and controls*  and controls * and controls®  obvious and obvious and
controls ? present but present but are noticeable, numerous, numerous.
primarily off-  subtle. subtle. but harmonize  largely in
site. with the natural harmony with

environment.

the man-made
environment.

& Controls can be physical (such as barriers) or regulatory (such as permits).
(USDA Forest Service 1982)
® Sensitivity level 1 and 2 travel routes from Visual Management System USDA Handbook 461.
(USDA Forest Service 1982)

roads, recreation sites, and other constructed features. These devel oped portions of

inventoried roadless areas have lost their roadless character, and may have shifted the
ROS setting to Roaded Natural. National prohibitions would apply to these areas, and
planned road construction or reconstruction would not occur in the action alternatives.

The alternatives are compared by their relative supply of inventoried roadless areas
available for expansion of developed recreation, roads, and road-based recreation.
Alternatives are rated low that maintain a higher supply of unroaded areas because they
would result in alower supply of settings for more devel opment based recreation
activities. Future expansion of more urban oriented recreation would then occur in areas
aready developed, increasing the density of use. Alternatives are rated high that would
allow for future expansion into inventoried roadless areas.

Alternative 1 — No Action

Developed and road-based recreation would continue to expand into inventoried roadless
areas primarily for two reasons. First, recreation use follows roads constructed for
another purpose, such astimber or fire prevention; and second, popular dispersed
recreation sites are devel oped to manage use and to eliminate resource damage.

This aternative would provide the most opportunity for developed and road-based
recreation to occur. There would be no national prohibitionsin place to restrict continued
development of inventoried roadless areas. Opportunities to shift from Primitive and
Semi-primitive settings to road-based and devel oped classes of recreation would be
maximized. As aresult, Alternative 1 receives arelative rating of high.

Alternatives 2 through 4

Because the national prohibitions are applied to all the inventoried roadless areas, these
alternatives would maintain the lowest supply of lands with developed recreation
potential. Access for forest visitors seeking road based or devel oped recreation
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Table 3-48. Recreation opportunity spectrum evidence of human criteria.

Semi-primitive

Semi-primitive

Primitive non-motorized motorized Roaded natural Rural Urban
Setting is Natural ® setting  Natural ? Natural  setting ~ Natural Setting is
essentially may have subtle setting may may have setting is strongly
an modifications have modifications culturally structure
unmodified that would be moderately which range from  modified to dominated.
natural noticed but not dominant being easily the point that Natural or
environment. draw the alternations but  noticed to itis dominant  natural-
Evidence of  attention of an would not draw  strongly dominant to the appearing
humans observer the attention of  to observers sensitive® elements may
would be wandering motorized within the area. travel route play an
unnoticed by through the observers on However from observer. important role
an observer  area. Little orno trails and sensitive ° travel May include but be visually
wandering evidence of primitive roads  routes and use pastoral, subordinate.
through the primitive roads within the area.  areas these agricultural, Pedestrian
area. and the Strong alternations intensively and other slow
Evidence of  motorized use evidence of would remain managed moving
trails is of trails and primitive roads  unnoticed or wildland observers are
acceptable, primitive roads.  and the visually resource constantly
but should Structures are motorized use subordinate. landscapes, within view of
not exceed rare and of trails and There is strong or utility artificial
standard to isolated. primitive roads.  evidence of corridors. enclosure of
carry Structures are designed roads Pedestrian or  spaces. There
expected rare and and or highways.  other slow is strong
use. isolated. Structures are moving evidence of
Structures generally observers are  designed
are scattered, constantly roads and or
extremely remaining within view of  highways and
rare. visually culturally streets.

subordinate or changed Structures and
unnoticed to the landscape. structure
sensitive " travel  There is complexes are
route observer. strong dominant, and
Structures may evidence of may include
include power designed major resorts
lines, micro-wave roads and or and marinas,
installations, etc.  highways. national and

Structures are  regional ski

readily areas, towns,

apparent and  industrial

may range sites,

from scattered condominiums

to small or second

dominant home

clusters developments.

including

power lines,

microwave

installations,

local ski

areas, minor

resorts and

recreation

sites.

#1n many Southern and Eastern forests what appears to be natural landscapes may in actually have been strongly
influenced by humans. The term natural appearing may be more appropriate in these cases.
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opportunities would also be low. The road prohibition is consistent throughout; therefore,
these alternatives are indistinguishable regarding their ability to expand development in
inventoried roadless areas. As a group, they are rated low because they would
immediately prohibit road construction and reconstruction and reduce the possibility of
shifts from primitive and semi-primitive ROS settings to Roaded Natural or Rural
experiences.

Most recreation use on NFS lands depends on roads for access to developed sites.
Increased recreation use of al types will increase demand for more roads and more
developed sites. For example, a popular dispersed recreation area near aroad may
become a devel oped site to minimize environmental damage and manage the number of
people; popular backcountry destination areas may require new trailheads; or, asthe NFS
road system stabilizes, increased use may require reconstruction to a higher level of
design. Since expansion into inventoried roadless areas would not be likely, increased
demand for opportunities at the more developed end of ROS would occur in existing
areas available for development or road based recreation opportunities.

Historically, dispersed recreation followed roads built for timber, fire, or other resource
management activity. As use became heavy and demand for amenities increased, some
areas became suitable for developed sites. This resulted in wide dispersion of small to
medium sized developed sites. This option would no longer be available in inventoried
roadless areas under Alternatives 2 through 4. All future increased developed recreation
demand would be met and concentrated in areas already available for development.

Under Alternatives 2 through 4, many existing devel oped sites would require expansion,
and their design levels would be raised. Concentrations or clusters of developed sites
would become more common. Road-design standards would be raised to handle
increased volumes of traffic. Higher concentrations of people would require more
infrastructure, high intensity management, and law enforcement. Whereas, campgrounds
and other developed sites have been traditionally designed for Semi-Primitive Motorized
to Roaded Natural ROS classes, design standards would shift to Roaded Natural and
Rural. This condition would be especially apparent in areas where demand for developed
and road-based recreation is highest; usually this occurs closest to large population
centers and areas with attractions that draw large numbers of people.

Effects of Social and Economic Mitigation on
Recreation

Some road construction and reconstruction associated with mineral development would
be allowed, which may cause shiftsin the type of recreation opportunities available.
Local areas would experience the effects of individual developments; however, from a
national perspective the effects on dispersed recreation in inventoried roadless areas
would be minimal.
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Other Indirect and Cumulative Effects on
Recreation

Demand for developed and dispersed recreation will continue to grow (Cordell and others
1999b). Growing recreation demand on NFS lands is and will be driven by population
increases, population migration to areas close to NFS lands, the travel and tourism
industry, expanded information services, new and shifting recreation activities and
technology, influence of special interest groups, and actions of other land management
agencies. However, specific projections regarding developed and dispersed recreation
growth would be speculative, and would not add substantially to our understanding of the
incremental contributions from the alternatives considered in this FEIS. Although the
Forest Service has very little, if any, control over this growing demand, it does have
control over how it manages the effects.

In the next 40 years, as demand increases, there would likely be more competition for
recreation uses and conflicts between recreation users. Carrying capacity for devel oped
and dispersed recreation will exceed supply in various locations throughout the country.
In particular, the Eastern United States, areas close to urban population centers, and
popular attractions will experience stress due to increased competition. Carrying capacity
would usually be exceeded if heavy resource damage occurs, management standards
cannot be met, or user satisfaction can no longer be provided. This situation is often
related to developed and road based recreation opportunities. However, in dispersed areas
close to high population centers and attractions, these management challenges would also
become prevalent. In situations where carrying capacity is exceeded, aggressive
administrative controls, such as entry stations, closures, increased compliance and law
enforcement, increased use of reservation, fee, and permit systems, rest and rotation of
recreation areas and facilities, and more dependency on the private sector, would be
implemented to manage use. A road system with fewer miles would tend to exacerbate
the situation.

Supply of inventoried roadless areas is the basis for comparing alternatives. If an action
aternative (Alternatives 2 through 4) were selected, the supply of inventoried roadless
areas would be stabilized at close to 58.5 million acres. Coupling acres of inventoried
roadless area with the 34.7 million acres of designated Wilderness provides a more
complete picture of NFS lands available for Primitive, Semi-Primitive Non-Motorized,
and Semi-Primitive Motorized dispersed recreation opportunities. The total area available
for dispersed recreation opportunities would then approach 93.2 million acres, or 48% of
NFS lands.

Data are unavailable to identify the number of available NFS acres outside of Wilderness
and inventoried roadless areas with road construction and reconstruction restrictions.
However, a conservative estimate would place the amount at approximately 15 million
additional acres. Although thisis arough estimate, the total acreage of inventoried
roadless areas, designated Wilderness, and other NFS lands with road construction
restrictions can serve as a baseline for discussion of cumulative effects. Areas without
road construction restrictions are generally available for devel oped and road based
recreation activities and are estimated at 84.1 million acres.
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Within the context of NFS lands, analysisidentified factors that might have major, minor,
or no effect on the baseline of recreation supply. The proposed Roads Policy could cause
amajor shift in the national baseline of recreation supply. The most common scenario
associated with road decommissioning is to reduce road density, not to create unroaded
areas. However, the possibility exists that there could be an increase of 10%, or 8.4
million acres, of unroaded areas created over the next 40 years due to road
decommissioning. This would decrease the supply available for developed and road
based recreation opportunities.

Factors that might have minor effects on the baseline of recreation supply include lands
acquired through purchase, exchange, or legidation; reduced access because of private
property closures; temporary use restrictions; or fish and wildlife protection closures.
These factors may cause recreation use shiftsin localized areas or cause small
incremental shifts over long periods. However, they typically would not cause major
shiftsin the national baseline of recreation supply.

Another factor that would not change the baseline recreation supply but would reduce the
supply of inventoried roadless areas acres is future Wilderness designations. It is
estimated that 10%, or 5.8 million acres, of inventoried roadless areas could be
designated as Wilderness in the next 40 years. This amount includes the 7.2% (4.2
million acres) of inventoried roadless acres already recommended for Wilderness
designation in land management plans. It also assumes that an additional 2.8 % (1.6
million acres) of inventoried roadless areas could be added to the National Wilderness
Preservation System. This would maintain the baseline but could potentially displace
some motorized, mechanized, and other forms of dispersed recreation use.

Actions by other land management agencies can be important factorsin increasing
demand for recreation opportunities on NFS lands. Public lands managed by some local,
County, and State agencies, the Nationa Park Service, and the U.S. Fish and Wildlife
Service will most likely reach carrying capacity sooner than lands managed by the Forest
Service. Accessto private lands for outdoor recreation, particularly for Semi-Primitive
and Primitive settings, will become increasingly constrained. Actions such as placing
limitations on visitation or closing areas to the public (Betz and others 1999), would
displace recreation use and shift more demand to available recreation opportunities on
NFS lands. For example, the Nationa Park Service is currently promul gating regulations
that would reduce or eliminate certain motorized recreation equipment (snowmobiles and
personal watercraft) in areas under its jurisdiction. This reduction in supply of public
lands for motorized recreation use may put additional pressure on the Forest Service to
allow or continue to allow the uses on NFS lands. This action may also increase the use
of motorized recreation where allowed. Snowmobiling, which is arecreation activity
suited for unroaded areas, is expected to be one of the fastest growing outdoor recreation
activities over the next 40 years (Bowker and others 1999). As the demand increases and
supply of land diminishes, the future issue for the Forest Serviceis likely to be striking
the appropriate balance between motorized (for example, snowmobiling) and non-
motorized (for example, cross-country skiing, snow shoeing) uses in unroaded areas,
these are uses generally thought to be incompatible.
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Use of personal watercraft (jet skis), on the other hand, is usually associated with

devel oped recreation because roaded access and boat ramps are needed. If any of the
action alternatives are implemented, no new roads could be constructed to lakes or rivers
in inventoried roadless areas, which would result in limited access to new venues for
personal watercraft. In this case, effects of the National Park Service action and the
Roadless Rule would be additive in reducing areas (present and future) for use of
personal watercraft.

Another current example is the Bureau of Land Management action to develop a national
strategy regarding OHV use. The Bureau of Land Management manages the largest
supply of Federal lands where opportunities for motorized recreation are abundant.
Although the outcome of this action is uncertain at thistime, thereisatrend for land
management agencies to more closely monitor and manage OHV use. Any limitations on
OHV use resulting from this action on Bureau of Land Management lands would likely
increase demand for OHV use on NFS lands.

Recreation Special Uses

Frequently, visitors to national forests turn to others to facilitate their recreation
experience. Thismay come in the form of lodging, rental equipment, or guiding services.
Recreation specia use authorizations are employed by Forest Service managersto allow
others to provide these desired services. They form alegally binding relationship between
the Forest Service and other entities, primarily from the private sector. However, some
recreation special use permit holders are nonprofit organizations and other government
agencies.

Dispersed Recreation Activities
Affected Environment

Ouitfitters and guides for activities such as sightseeing, hunting, fishing, and rafting
provide most recreation opportunities authorized by specia use permitsin unroaded
areas. Some dispersed recreation opportunities are offered by special use permit holders
in association with their management of ski areas, resorts, marinas, and organization
camps. Outfitters and guides help visitors enjoy high quality experiences as an extension
of the Agency’ s mission. Even though they provide a small fraction of the total recreation
visitor days that occur on national forests, they benefit the visitor, resources, and
economy of communities where outfitters and guides are based (USDA Forest Service
1997D).

Visitor demand for a diversity of experiences, settings, and opportunities on national
forests continues to increase (Cordell and others 1999b). Many are capable of total self-
sufficiency in conducting their activity, but many people want assistance to experience
the outdoors. For instance, people with disabilities and first time visitors often choose
outfitters and guides to gain access to opportunities, experiences, and settings that would
otherwise be unavailable to them.
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Ouitfitting and guiding activities in inventoried roadless areas usually provide recreation
opportunities for an unconfined type of outdoor recreation, free of the urban influence.
These activities are matched with the appropriate ROS setting (Table 3-43) identified in
the land management plan. In areas managed as P and SPNM, opportunities such as
hiking, boating, caving, mountaineering, hunting, horseback riding, fishing, cross-country
skiing, mountain biking, dog sledding are offered. Areas managed as SPM offer
additional opportunities, such as motorized rafting and boating, snowmobiling, OHV
driving (motorcycle, ATV, or 4x4), and aircraft transport to remote areas (Table 3-41).

The need for a particular type of specia use authorization is determined in the land
management plan or by user demand. Increased marketing is one of the key forces
driving greater demand for outdoor recreation opportunities on NFS lands. For many
communities adjacent to public lands, recreation opportunities provide the potential to
diversify their economies. Chambers of commerce, visitor bureaus, and businesses
providing awide range of servicesfor America s travelers use many forms of
communication, including the Internet, to offer information about recreation
opportunities on Federal lands near their area. These gateway communities are extremely
attractive to visitors because of their quality of life and sense of place, factorsthat are
interdependent with the public lands in the vicinity (Abbott and Sheridan 1997).

Focusing the increasing demand for outdoor recreation opportunities through effective
marketing has created a growing demand for outfitting, guiding, and ecotourism services
in inventoried roadless areas. Therefore, demand for special use permitsto provide these
servicesis aso on the rise. Through the NEPA process, the Agency responds to these
demands within a framework of creating balance between competing resource needs and
of the land’ s capacity to accommodate increased recreation use. Supply of unroaded areas
is decreasing.”* Alternativesin this rulemaking that maintain the highest supply of total
acres have the highest relative ability to accommodate increased demand for outfitting
and guiding services. Alternatives with low supply accommodate fewer opportunities for
commercial outfitting and guiding experiences for forest visitors and fewer specia use
permits issued to local businesses.

Comparison of the aternatives shows that effects on demand for outfitting and guiding
services and specia use permits are similar to those for recreation opportunitiesin
general. Visitorsto the nation’ s national forests are looking for the same settings,
activities, and experiences whether assisted by outfitters and guides or discovering them
on their own. Demand for P, SPNM, and SPM classes of dispersed recreation is
increasing (Cordell and others 1999b) in an environment of decreasing supply. The
aternativesfal into different levels based on their relative ability to maintain a supply of
outfitting and guiding dispersed recreation opportunities. An aternative that maintains
the most NFS lands in an unroaded condition and provides the most protection for

roadl ess characteristics when compared to the other alternatives would result in ahigh
level of supply. Conversely, alow level of supply would result from alternatives that

3 See discussion in Recreation, Dispersed Activities, and Affected Environment. Supply of unroaded areas is decreasing
because most land allocations allowing development or creating special designations are carved out of inventoried
roadless areas.
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maintain the fewest acresin an unroaded condition, and offer minimal or no protection
for roadless characteristics.

Alternative 1 — No Action

An underlying assumption in Alternative 1 is that inventoried roadless areas, outside of
Wilderness and other designated areas, are available for resource management activities
that may degrade their unroaded characteristics. Road construction, timber harvesting,
and other resource management activities in inventoried roadless areas (where land
management plan prescriptions alow it) would reduce the supply of unroaded areas
available for outfitter and guide assisted dispersed recreation opportunitiesin the SPM,
SPNM, and P classes. Supply of inventoried roadless areas maintained in an undevel oped
condition would decline over time. Since national prohibitions do not apply to this
aternative, it has alow ranking for its ability to maintain a supply of unroaded areas.

Of the 58.5 million acres of inventoried roadless areas, 41% are covered by land
management-plan prescriptions that restrict road construction and reconstruction. The
other 59% are not. Those inventoried roadless areas open to road construction could be
affected in the short term, and even those currently protected could be affected over the
long term as local conditions and situations change.

Alternatives 2 through 4

Because the national prohibitions are applied to the highest number of areas and total
acres, these alternatives would maintain the highest level of supply of lands with potential
for outfitter and guide assisted dispersed recreation. Minor shiftsin assisted recreation
use may occur because of timber harvesting allowed in Alternatives 2 and 3. For instance,
most outfitters and guides prefer natural appearing landscapes, so cutover areas could be
avoided until they grow back; or, on the other hand, timber harvested areas may attract
use because of increased hunting, wildlife viewing, or berry picking opportunities.

In the final analysis, these shifts would have little or no effect on the overall supply or
availability of inventoried roadless areas maintained for P, SPNM, and SPM recreation
opportunities; therefore, Alternatives 2, 3, and 4 are barely distinguishable. These
aternatives are rated high because they would provide considerable and immediate
stability to the level of supply, maintain the most access for forest visitors, and allow for
the highest opportunity for services authorized by special use permits.

When inventoried roadless areas are managed for their unroaded characteristics, the
associated uses are complementary. Ouitfitting- and guiding-assisted dispersed recreation
opportunities would be balanced to complement the other key values such as,
maintenance of high ecosystem and scenic integrity, clean water, wildlife viability and
biodiversity, |landscape character, research opportunities, traditional cultural properties,
and sacred sites. Focusing management activities on these few multiple-use activities
would enable managers to determine appropriate capacity for outfitting and guiding
operations. In the short term, some operations might need to be shifted. Over the long
term, the national prohibitions would begin to create alevel of certainty regarding
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dispersed recreation opportunities. This would enhance Forest Service managers ability
to make sound decisions regarding overall management of unroaded areas and special use
permit holders' ability to make long-term business decisions.

Stable land uses on Federal lands would allow communitiesin and around national forest
to make sound economic, social, and land use planning decisions. Outfitting and guiding
on NFS lands is an important aspect of recreation and tourism, and can be akey
component of local economies. In the past, availability of unroaded areas was
unpredictable. Continued availability of unroaded areas for P, SPNM, and SPM dispersed
recreation opportunities would assist communities and small businesses in setting their
priorities.

Developed and Road-based Recreation Activities
Affected Environment

While outfitter and guide activities are the primary uses requiring a permit in inventoried
roadless areas, there are potential effects associated with campgrounds, resorts, ski areas,
and other developments that are located nearby. In several cases land management plans
have identified inventoried roadless areas for future expansions of existing special uses,
or specia use have been issued with expansion into inventoried roadless areas as part of
the approved activities. In these cases, the holder has made business decisions based on
the possibility of future expansion.

Holders of special use permits providing developed recreation opportunities are in
various stages of master plan development, revision, or implementation. Many proposed
projects are planned for construction in inventoried roadless areas, some within their
authorized permit boundary and some outside their authorized permit boundary. Included
in the mix of projects proposed in inventoried roadless areas are three new ski areas. All
of these projects go through many levels of scrutiny before they are approved, including
feasibility study, land management planning, master devel opment planning, and NEPA
review.

Comparison of the aternativesis based on the relative ability of the special use permit
holders to proceed with the process of planning and implementing their projects; or, in
the case of new recreation developments, their ability to proceed with the process to
acquire aspecia use permit. Those aternatives that alow the projects to proceed under
existing policy and safeguards would be rated high. Those that preempt existing
procedures, creating a situation where the project may be placed in jeopardy because of
imposed restrictions would be rated lower.

It should be noted that activities and constructed features of ski area development and
management are primarily consistent with Rural and Urban ROS classes. That is, the
setting, experience, and activities usually associated with ski areas are morein line with
the developed end of the ROS. Thisisinconsistent with management of inventoried
roadless areas for roadless characteristics. Because of the sharp contrast between ski area
characteristics and those of inventoried roadless areas, controversy has been high and will
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continue. It may become increasingly more difficult for ski area expansion or new
construction because of increased regulatory jurisdictions, complex procedures, and
heightened public scrutiny.

Alternative 1 — No Action

Under this alternative, projects associated with campgrounds, resorts, ski areas, or other
entities that hold specia use authorizations would proceed with planning. The largest
category of projects proposed is ski area expansion or new ski area development.
Determination of actual implementation in inventoried roadless areas would be dependent
on existing policy, not on adecision influenced by an overlay of national prohibitions.
Because all proposals, no matter what stage of planning or implementation, would be
allowed to proceed under existing Forest Service policy, this alternative has arelative
rating of high.

Alternatives 2 through 4

Proposed expansion of ski areas, resorts, or other recreation developments into
inventoried roadless areas would be alowed to continue under existing Forest Service
procedures if special use permits are in existence and proposed activities take place
within boundaries established by the special use permit. Proposed expansion or new
construction, inside or outside an authorized special use permit boundary, in an
inventoried roadless area that has been approved by a signed Record of Decision,
Decision Notice, or Decision Memo before implementation of the proposed rule, would
also not be subject to the prohibitions.

New construction or projects proposed outside the authorized special use permit
boundary in inventoried roadless areas could be subject to the prohibitions; it would
depend on the type of project and how it would be constructed. For example, if it were
possible to design and build a project without road construction or reconstruction, the
project would not be prohibited and could proceed complying with existing processes in
Alternative 2. If aproposed project could be designed and built without road construction
or reconstruction and timber harvesting (assuming timber harvesting for stewardship
purposes is not appropriate for clearings created for devel oped recreation), it could
proceed with normal Forest Service proceduresin Alternatives 3 and 4.

It isunlikely that new ski areas would be built under any of these alternatives unless it
already had a Record of Decision before implementation of the final rule. Impacts on
categories (other than ski areas) of developed recreation special use permit holders would
be minimal from a national perspective.

One project proposed in an inventoried roadless area is expected to have a Record of
Decision in place before implementation of the final rule; it is an expansion of an existing
ski area. It would not be subject to national prohibitions. Six other proposed projects will
not have adecision in place before implementation of the final rule, three are new ski
areas and three are expansions of existing ski areas. All of these projects would be subject
to the national prohibitions. Being subject to national prohibitions probably would affect
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their ability to proceed with planning and implementation of the projectsif road
construction and reconstruction is planned.

Future ski area expansion of any kind outside existing authorized permit boundaries
would probably not occur in Alternatives 2, 3, and 4 because roads would not be allowed.
Although the alternatives have a different mix of prohibitions, the overall effect on ski
areas would be similar. These alternatives are rated low because national prohibitions
would affect some existing planned projects and would have a considerable effect on new
ski areas or expansion of existing ski areas beyond their authorized permit boundaries.

Effects of Social and Economic Mitigation on
Recreation Special Uses

Some road construction and reconstruction associated with mineral development would
be allowed, which may cause shiftsin the type of recreation opportunities available.
Local areas would experience the effects of individual developments; however, from a
national perspective the effects on recreation activities associated with outfitters and
guides in inventoried roadless areas would be minimal.

Other Indirect and Cumulative Effects on
Recreation Special Uses

Increasing demand for dispersed developed, and road-based recreation opportunities
(Cordell and others 1999b) could affect private-sector delivery of recreation products and
services. Over the next 40 years, budget limitations would most likely cause the Forest
Service to turn more often to the private sector to construct and manage devel oped
recreation facilities and to provide more dispersed recreation opportunities through
outfitters and guides. As demand continues to increase, the private sector will play a more
important role in the delivery of recreation related products and services on NFS lands.

Future expansion of ski areas, resorts, and other developed recreation entities that require
aspecial use permit would only be able to expand into inventoried roadless areas within
thelr existing authorized permit boundary if the preferred aternative is selected. NFS
lands would no longer be the reservoir for future ski areas because lands suitable for ski
area development are usually associated with high elevation unroaded areas. One major
ski area expansion has been approved on NFS lands in the last 20 years. Ski area use,
nationwide, isrelatively flat. Because of this, it is expected that there would be little
impact in the near future. Over time, however, the number of ski areas would become
finite in number and size, resulting in increased resource impacts and demand for more
support facilities and infrastructure. Future opportunities, although limited by the amount
of suitable lands available for ski area development, would occur on private, Tribal, or
other government lands, or through legislation.
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Scenic Quality
Affected Environment

High quality scenery, especialy scenery with natural-appearing landscapes, enhances
peopl€e’ s lives and benefits society. It isaprimary reason that people choose to recreate
on the NFS lands, and contributes directly to real estate valuesin neighboring
communities and residential areas. Scenic quality is based on two definable elements,
landscape character, and scenic integrity. Landscape character is the overall visual
impression of landscape attributes that provide alandscape with an identity and sense of
place. It consists of the combination of physical, biological, and cultural attributes that
makes each |andscape identifiable and distinct. Scenic integrity is a measure of the
wholeness or completeness of the landscape, including the degree of visual deviation
from the landscape character valued by constituents. A landscape, which is perceived to
have minimal to no deviation from the valued landscape character, israted as Very High
or High scenic integrity. Those landscapes, which appear to be heavily atered, have Low
to Very Low scenic integrity (USDA Forest Service 1996a).

The scenic quality of aforest is not static; it changes over time. To varying degrees,

roads, timber harvest, insect infestations, and wildland fire events all affect the scenic
integrity of alandscape. The Agency has limited control over natural events such as
insect infestations and wildland fire. Managers may influence the effects of natural events
to some extent by managing vegetation with silvicultural and fuels treatments. In these
instances, the positive effects on scenic quality resulting from reducing the effects of
these natural events are, to some extent, offset by the negative effects of road

construction and vegetative treatments, depending on an individual’ s perspective.

All resource management activities in inventoried roadless and unroaded areas strive to
achieve long-term sustainable Landscape Character Goals* within the Scenic Integrity
Objectives identified in the land management planning process. The scenic integrity of
landscapes in these areas is generally High or Very High, which indicates alow level of
landscape modification due to alack of high intensity management activities in the past;
however, atered landscapes do exist in some areas due to activities such as mining,
grazing, and special uses. These areas tend to have lower levels of scenic integrity.

Inventoried roadless areas generally have landscapes with High to Very High scenic
integrity. Evaluation of the alternatives, therefore, is based on the relative potential for
reducing the scenic integrity. Reducing scenic integrity would affect the overall high
level of scenic quality. Scenic quality would be higher in those alternatives that prohibit
resource management activities that create alterations in the landscape or reduce the
amount of acres managed to maintain roadless characteristics. The alternatives fal into
distinct groups based on the extent to which they would maintain the high level of scenic
quality that exists in unroaded areas.

14Landscape Character Goals and Scenic Integrity Objectives are terms defined in the Scenery Management System
(USDA Forest Service 1996a) used by the Forest Service in planning and implementing activities that affect the visual
landscape.
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Alternative 1 — No Action

Under Alternative 1, inventoried roadless areas would be available for resource
management activities that could affect their unroaded status or roadless character.
Impacts on the scenic quality from resource management activities that require roads or
other modifications of the landscape would be the most severe in this alternative because
there would be no national prohibitions as a screen during planning. Conversely, there
might be some positive effects on scenic quality from silvicultural and fuels treatments
that reduce the potential magnitude of natural events such asinsect infestations and
wildland fires. Relative to al other aternatives, however, Alternative 1 would have alow
ability to maintain scenic quality.

Alternatives 2 through 4

Alternatives 2 and 3 would allow timber harvesting that would result in short-term
disturbances on the scenic integrity. However, the amount and types of timber harvest
allowed in inventoried roadless areas would enhance vegetative health and reduce fuel
loading, thereby providing protection from pests, diseases, and large fires. Over the long
term, scenic integrity could be maintained or improved.

No short-term disturbances or long-term benefits would accrue because of timber
harvesting in Alternative 4, but long-term improvement of ecosystems with health
problems or other conditions that would benefit from vegetation manipulation would not
occur. This alternative has the highest probability of reduced scenic quality resulting
from catastrophic natural events. From a national perspective, though, the differences
between these alternatives would be minimal, and they would all have the ability to
maintain high levels of scenic quality. They have arelative rating of high.

Inventoried roadless areas managed for their unique characteristics and values would
have a beneficial effect on scenic quality from anational perspective. These valued
characteristic landscapes are visual images of geographic areas that consist of a
combination of their unique and identifiable physical, biological, and cultural attributes.
Managing for ecological health, viable populations of fish and wildlife, clean water, low
impact recreation opportunities, and research are all complementary activities. Each
contributes to the overall scenic integrity or wholeness of the landscape character.

From aloca perspective, maintenance or enhancement of high scenic quality attributes
would contribute to the economic and cultural viability of gateway communities and to
the well being of its visitors and residents. Inventoried roadless areas are the backdrop
and ‘backyard’ for many gateway communities. Communities in and around NFS lands
tend to foster a unique sense of place. Sense of placeis the result of the cumulative
experiences a person receives by visiting or living in an areg; it is the setting within
which the community isidentified, and it is the area where people work and play. Sense
of place produces a mental image and positive feelings. High scenic quality is akey
component of sense of place. Scenery, architecture, land-use patterns, wildlife, and
available activities all contribute to quality of life.

3-229



Chapter 3 — Affected Environment
and Environmental Consequences Roadless Area Conservation FEIS

Effects of Social and Economic Mitigation on
Scenic Quality

Some road construction and reconstruction associated with mineral development would
be allowed. This could cause considerable deviation from the landscape character in a
few areas throughout the nation; however, from anational perspective the effects on
scenic quality would be minimal.

Other Indirect and Cumulative Effects on
Scenic Quality

Inventoried roadless areas generally have landscapes with High to Very High scenic
integrity. Evaluation of the aternativesis based on the relative potential for reducing,
maintaining, or increasing the scenic integrity. If an action aternative were selected,
scenic integrity would be maintained or improved on 58.5 million acres of NFS lands.
Combining the number of inventoried roadless area acres with 34.7 million acres of
designated Wilderness provides a more complete picture of NFS lands with high to very
high scenic quality. The total area being managed for high scenic quality would approach
93.2 million acres.

Data are unavailable to identify the number of NFS acres outside of Wilderness and
inventoried roadless areas with road construction and reconstruction or other
development restrictions in land management plans. However, a conservative estimate
would place this figure at approximately 15 million additional acres, or 15 million
additional acres that would contribute to maintenance of High to Very High scenic
integrity. Although thisis arough estimate, the total acreage of inventoried roadless
areas, designated Wilderness, and other NFS lands with restrictions on development can
serve as a baseline for discussion of cumulative effects. Areas without restrictions,
generaly those with management prescriptions that allow awide range of development
activities and may have less capability to maintain high scenic quality, total 84.1 million
acres.

Within the context of NFS lands, analysisidentified factors that may have major, minor,
and no effect on the baseline high scenic quality. The only reasonable foreseeabl e factor
that could cause a major shift in the baseline acres managed for High and Very High
scenic integrity is the proposed Roads Policy. The most common scenario associated with
road decommissioning is to reduce road density, not create unroaded areas. However, the
possibility exists that there could be an increase of 10%, or 8.4 million acres, of unroaded
areas created over the next 40 years due to road decommissioning. This may increase the
number of acres available to be managed for a heightened level of scenic quality.

Factors that might have minor effects include lands acquired through purchase, exchange,
or legidlation; temporary visual impacts from fire, flood, or other catastrophe; or
deviations from the characteristic landscape caused by multiple-use activities. These
factors may cause scenic quality shiftsin localized areas or cause small incremental shifts
over long periods. However, they typically would not cause a major shift in the national
baseline for high scenic quality.
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Another factor that would not change the baseline for high scenic quality, but would
generally raise the scenic integrity levels, isfuture Wilderness designations. It is
estimated that 10%, or 5.8 million acres, of inventoried roadless areas could be
designated as Wilderness in the next 40 years. This amount includes the 7.2% (4.2
million acres) of inventories roadless acres already recommended for Wilderness
designation in land management plans. It also assumes that an additional 2.8% (1.6
million acres) of inventoried roadless areas could be added to the National Wilderness
Preservation System. This would maintain the baseline, but potentially shift scenic
quality to higher levels.

Actions taken by other land management and regul atory agencies are important factorsin
maintaining high scenic quality from a national perspective. Most land management
agencies administer their lands with some form of visual goalsintegrated into their
planning processes. However, the mission of each agency determines that they will
manage the natural landscape for high scenic quality. For instance, the National Park
Service, U.S. Fish and Wildlife Service, and some parkland managed by local and State
agencies manage their lands to maintain the very highest levels of scenic quality.
Although a small percentage of these lands are highly modified to handle the large
numbers of people drawn to the attraction. Other agencies, such as Bureau of Land
Management or State resource devel opment departments, have missions that focus on
resource management. The Army Corps of Engineers, Bureau of Reclamation, and local
parks, have missions to primarily manage for developed or road-based recreation. Lands
managed by these agencies would typically have higher percentages of modified
landscapes resulting in lower scenic quality of natural landscapes in some areas.

Certain regulatory agencies have effects on the scenic quality of landscapes at the
regional and local scale. For instance, State Coastal Commissions have strong mandates
to maintain high scenic quality along their coastlands. Various local commissions
throughout the nation use zoning to preserve particular views or valued landscape
features. Much of the scenic backdrop and open space around communitiesis private
land. Large ranches, private landholdings, and agricultural lands are being devel oped at
an accelerated pace. As more and more of thisland is developed, public awareness of the
loss of natural landscapes with high scenic quality has increased and resulted in national
efforts focused on maintaining areas of high scenic value. These efforts resulted in the
Scenic Highway movement, Wild and Scenic Rivers System Act, American Heritage
Rivers program, anti-billboard campaigns, and anti-litter laws.

High scenic quality of natural landscapes is an important component of our national
heritage. Over time, the last vast natural landscapes with high scenic quality will be those
managed by agencies responsible for the Federal 1ands. Over the next 40 years, as private
lands continue to be developed, and as public lands continue to be altered by
management actions, the value of natural landscapes of high scenic quality will continue
to increase. Consideration for maintenance of natural landscapes with high scenic quality
will play an increasingly larger role in decisions that would cause visual impacts.

This may increase the number of acres available to be managed for a heightened level of
scenic quality.
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Heritage Resources
Affected Environment

Heritage resources include areas, sites, buildings, art, architecture, memorials, and objects
that have scientific, historic, or cultural value. They link people to their cultural history,
provide insight into how people lived in the past, and reveal past and ongoing
relationships between people and the natural world. Many of the nation’s heritage
resources are located on Federal lands, with NFS lands containing a substantial share.

Under Executive Order 11593, “Protection and Enhancement of the Cultural
Environment,” Federal agencies are charged with the task of inventorying the historic and
prehistoric sites located on the lands they manage. More than 270,000 heritage sites have
been inventoried on NFS lands to date (USDA Forest Service 1999f). Approximately
25% of al NFS lands have been inventoried for heritage sites. It is estimated that NFS
lands may contain up to 1 million heritage sites (Kaczor personal communication).

The National Historic Preservation Act of 1966, as amended through 1992, and the
NEPA (1970) both require Federal agencies to take into account the effects of any
development or management actions on historic and cultural properties, which are
protected under these laws. Agencies must identify any historic or cultural properties that
will potentially be affected by the preferred alternative, assess the effects of that action on
those properties, and seek ways to avoid, minimize, and mitigate any adverse effects.

To comply with these laws, agencies inventory areas where projects are proposed, and
they identify potential heritage sites. If asiteisidentified, it is evaluated to determine
whether it is significant and eligible for listing in the National Register of Historic Places.
If asiteissignificant, the preferred aternative may not proceed until steps to minimize
impacts and mitigate effects are taken. Mitigation measures may also be taken if
proposed projects or development activities are undertaken in areas having cultural sites
that are considered significant to local American Indian Tribes and other ethnic groups.

The Archaeological Resources Protection Act of 1979 protects archaeol ogical resources
and sites on public and American Indian lands to prevent their loss and destruction. The
Act provides for criminal prosecution for the unauthorized disturbance of archaeological
resources, including any culturally related items of Tribal affiliation. It also establishes a
permit process for the management of cultural sites on Federal lands, which provides for
consultation with affected Tribal governments. The Native American Graves Protection
and Repatriation Act of 1990 requires timely consultation with culturally affiliated Tribes
when human remains are inadvertently discovered in the course of implementing projects
on Federal lands. Executive Order 13007 states that agencies must consider sacred sites
on Federal lands in determining how areas that contain them should be used and
managed. The Forest Service consults with more than 400 American Indian Tribesin
managing the heritage sites on NFS lands (USDA Forest Service 1999f).
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Of the estimated 270,000 heritage sites that have been inventoried on NFS lands, 109,000
of these are considered significant, and most of the remainder have not yet been assessed
for significance (Kaczor Personal communication). Of the heritage sites that have been
recorded on NFS lands, less than 1% have been stabilized or restored, most have not been
studied or evaluated, and 3,000 have been listed on the National Register of Historic
Places (USDA Forest Service 1999f). Approximately 2,000 heritage sites on NFS lands
are interpreted in some way for the public (USDA Forest Service 1999f).

Most inventories for heritage sites have been conducted on lands where devel opment or
management projects have been proposed because of legal requirements to disclose the
impacts of such projects on heritage resources. Many heritage sites that have not been
inventoried probably exist in inventoried roadless areas, where development has been
relatively minimal.

Heritage tourism is one of the fastest growing sectors of the tourism industry, and it is
ranked among the top two or three reasons that people take vacations (USDA Forest
Service 1999f). In 1994 and 1995, an estimated 123.3 million people visited an historic or
prehistoric site in the United States (Cordell and others 1999b). Unfortunately, it is
estimated that up to 90% of the nation’ s prehistoric sites were destroyed by devel opment
by the 1960s (USDA Forest Service 1999f). NFS lands contain many of the best-
preserved heritage sites that remain in the United States, in some of the least disturbed
natural settings. These sites provide opportunities for Americansto learn about their
cultural heritage (USDA Forest Service 1999f).

Members of the public who commented on the DEIS largely supported maintaining
roadless areas in aroadless state, believing this would protect heritage sites. There was
some concern, however, that a prohibition on road construction could make it difficult for
the Forest Service to protect historic structures and archaeological siteslocated in
roadless areas. There was also some concern that the proposed rule would make it harder
for the Forest Service to inventory heritage resources in roadless areas.

Alternative 1 — No Action

Additional road construction, road reconstruction, and timber harvest would take place in
inventoried roadless areas under Alternative 1, as estimated in the National Forest System
Roads and Timber Harvest sections of this chapter. The Federal laws described under
Affected Environment will help to protect heritage resources under Alternative 1.
Nevertheless, building roads and implementing management actions such as timber
harvest can affect heritage resources. In the past, roads were often built in locations that
have the highest likelihood of containing historic or prehistoric sites, such as along rivers
and creeks, or through open areas. Although best management practices now discourage
road development in riparian areas and floodplains, some buried or surface remains of
archaeological sites may inadvertently be damaged by the earth-moving equipment used
in the road construction process, or by logging equipment (USDA Forest Service 2000h).
Roads may also cause increased erosion of historic or cultural sites.
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However, road construction and reconstruction and timber harvest could lead to the
inventorying of as yet unrecorded heritage resources that are located in areas where
projects or development are planned. As aresult, additional information regarding
heritage resources in inventoried roadless areas would be obtained. This might eventually
lead to the protection, restoration, and potential development of some of these sites for
interpretive and educational purposes. However, given that fewer than 1% of known sites
on NFS lands have been stabilized or restored to date, it islikely that only a small number
of siteswould potentially benefit.

Roads provide access to heritage sites for purposes of research, restoration, visitation,
teaching, and interpretation to the public. By making these sites accessible, it is possible
to raise public awareness, which helps serve to protect them. However, because they
make sites known and accessible to the public, roads provide increased opportunities for
vandalism and looting. Furthermore, publicizing heritage resources and increasing
visitation to them can increase conflict between people who assign different values and
meanings to them, and want to see them managed differently (Lee and Tainter 1999).
Roads and timber harvest can also alter the character of heritage sites.

Construction or reconstruction of two heritage-related roads is planned in inventoried
roadless areas within the next 5 years to provide public access to historic sites. Each of
these planned roads would be 1 mile long, would provide accessto a Lewis and Clark
historic site, and would be located on the Beaverhead-Deerlodge National Forest in
Region 1. One of the planned roads is new construction, which would take place during
the year 2000. The other road is a planned reconstruction of a classified road to take place
in the year 2001. Under Alternative 1, both of these roads could be built as planned.

The short-term effects of Alternative 1 on heritage resources would likely be small
because of the relatively small percentage of inventoried roadless areas to be roaded and
logged over the next 5 years, the legal protections already in place, and the low
percentage of sitesthat get restored and developed for interpretive and tourism purposes.
However, the long-term effects of no action could be substantial. Road construction and
timber harvest would require heritage inventory work in areas targeted for development,
which would enhance knowledge and documentation of the heritage resources roadless
areas contain over time. A small percentage of these sites might be restored or devel oped
for education and tourism in the future. No action could also lead to accelerated
degradation of some heritage resources located in inventoried roadless areas over time.

Alternatives 2 through 4
Potential positive effects common to all of the action alternatives include:

o No new roaded access to heritage sites, meaning less potential for future disturbance,
vandalism, and looting;

o Better maintenance of the current character of heritage resources and sites;
Less conflict between interest groups over the use and management of heritage resources
such as sacred sites; and
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o Lessrisk of destruction of heritage resources through devel opment and project-related
activities.

Potential negative effects common to all of the action aternatives include:

o Lessfuture opportunity to discover and document the heritage resources that exist in
inventoried roadless aress;

e L essopportunity to protect and restore any of the sites that occur in roadless areas; and

e L essopportunity to provide tourism, educational, and interpretive opportunities to the
public regarding heritage.

Timber harvest activity can alter the character of heritage resources and sites, and
inadvertently damage them. Therefore, Alternative 4, which prohibits all timber harvest
in inventoried roadless areas, would provide the most protection from accidental damage
to heritage resources. Alternative 2, which does not prohibit any timber harvest activity in
inventoried roadless areas, would provide the least amount of protection. However,
Alternative 4 would provide less opportunity than Alternative 2 to discover and document
heritage resources in inventoried roadless areas. The effects of Alternative 3, which
allows timber harvest for stewardship purposes only, would be intermediate between
Alternatives 2 and 4.

Fires can aso have an impact on heritage resources. They can damage artwork, artifacts,
cave shelters, pueblos, historic buildings, and other surface and near surface remains.
They alter the character of historic and cultural landscapes, at |east temporarily. They
also remove vegetation, exposing sites and objects, and making them more vulnerable to
vandalism and the elements. The Fire Suppression section of this report concludes that,
nationally, the same number of inventoried roadless acresis predicted to burn from
wildland fires with or without a prohibition on road construction.

However, Alternative 3, which allows timber harvest for stewardship purposes, including
fuels management, could be more beneficial to heritage resources than Alternative 4.
Wildland fires that burn out of control in areas where there is a buildup of fuelstend to
burn intensively, and induce more damage to sites than fires that burn less intensively.
Stewardship timber harvest would make it possible to use thinning as afuels management
technique. Thiswould help to reduce the incidence of intense fires in inventoried roadless
areas. Thus, Alternative 3 would be more beneficial to heritage resources than Alternative
4, from the perspective of fire damage. Under Alternative 4, fuels management methods
that could take place in roadless areas would be prescribed fire, wildland fire for resource
benefit, and some mechanical treatments that do not include cutting of trees.

Thereisnot likely to be a substantial difference between the effects of Alternatives 2 and
3 with regard to fire impacts on heritage resources. Under Alternative 2, thinning for
stewardship purposes would be allowed, as would commer cial timber harvest, which is
assumed to reduce the likelihood of intense, uncontrolled fires. However, because the
amount of timber harvested for commercial purposesislikely to be small in inventoried
roadless areas in the absence of roads, Alternatives 2 and 3 would have similar effects.
None of the fire-related effects of the different alternatives discussed above, with regard
to timber harvest, would start to be significantly different until at least 2020. Between
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2000 and 2020, the effects of the action alternatives are likely to be the same, because
under the Forest Service Cohesive Strategy, inventoried roadless areas would not begin to
be treated for fuels management until 2020.

A prohibition on road construction and reconstruction would mean that no new roads
would be built or reconstructed for the specific purpose of providing access to heritage
siteslocated in inventoried roadless areas. As described under Alternative 1, during the
next 5 years, a 1-mile length of new road is planned for the specific purpose of providing
access to a heritage site on the Beaverhead-Deerlodge National Forest. One road is aso
planned for reconstruction in an inventoried roadless area over the next 5 years to provide
access to a heritage site on this forest. If the proposed rule is finalized before the final
decision to build or reconstruct these roads is signed, it will not be permissible to build or
reconstruct them.

Overall, the action aternatives would not have a significant long-term national effect on
road construction to provide access to heritage sites located in inventoried roadless areas,
because the amount of road construction that takes place for this purposeis so small.
There may be small, localized impacts on individual forests that would be prevented from
constructing roads for this purpose in the future. Existing means of gaining accessto
inventoried roadless areas to visit heritage sites would be maintained under Alternatives 2
through 4. These alternatives would not preclude building new trails to provide access to
heritage sites. The short-term effects of the action alternatives would likely be
insignificant due to the relatively small percentage of inventoried roadless areas to be
roaded and logged over the next 5 years and the legal protections already in place. The
exception would be if amajor site were discovered in the development or management
process. The long-term effects of the action alternatives could be significant, however.
The most significant long-term effects of the action alternatives would likely be
conservation of heritage resources located in inventoried roadless areas over time dueto a
reduction of disturbance and vandalism, and a persistent lack of knowledge and
documentation of the heritage resources these areas contain.

Effects of Social and Economic Mitigation on
Heritage Resources

If mitigation measures are implemented for mineral leasing, an estimated 59 miles of
roads could be built in inventoried roadless areas over the next 5 years, with additional
road miles added over the medium and long term. These roads would be single-use roads
that could not be used to provide public access to heritage sites. Road construction would
take place in compliance with Federal laws designed to protect heritage resources from
ground disturbing activities. However, additional road construction could cause
unintended damage and character alteration to historic and prehistoric sites located near
it, as described under Alternative 1. It could also lead to the inventorying of unrecorded
heritage resources in the areas where roads would be constructed. It is unlikely that any
sites discovered in this process would be restored or developed for education and tourism,
since the mining roads constructed would not generally be open for public access.
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Other Indirect and Cumulative Effects on
Heritage Resources

NFS lands contain a substantial share of the nation’s heritage resources, and roadless
areas contain a large proportion of the heritage resources that occur on NFS lands. Given
the widespread destruction of heritage resources located on private lands to date, and the
rapidly growing interest in heritage tourism nationwide, heritage sites on NFS lands can
be expected to become increasingly unique and valuabl e resources that more people wish
to vigit in the future. These trends will pose a dilemma for their management with regard
to providing a balance of protection and visitation opportunities. The cumulative effects
of these trends and of the action aternatives would be an emphasis on heritage resource
and site conservation in inventoried roadless areas due to reduced disturbance and
visitation, and a focus on inventory, restoration, interpretation, and tourism opportunities
on NFS lands that are developed and that would allow future road construction.

A number of laws were passed during the 1960s and 1970s to protect heritage resources
on public lands, as described under Affected Environment. The laws mandate procedures
designed to protect heritage resources when ground-disturbing projects such as road
construction and timber harvest are implemented on NFS lands. Under Alternative 1,
these laws would provide protection to heritage resources and sites if development and
management activity occurred in inventoried roadless areas. The action alternatives
would provide an additional increment of protection to the foundation provided by these
laws by prohibiting road construction, road reconstruction, and possibly some timber
harvest in inventoried roadless areas, thereby preventing accidental damage to sites and
reducing visitation and disturbance to them.

Wilderness
Affected Environment

The National Wilderness Preservation System (NWPS) includes almost 105 million
acres, of these, approximately 34.7 million acres are NFS lands. Designated Wilderness
is managed to preserveits primeval character and maintain a condition affected primarily
by the forces of nature. Wildernessis a cornerstone for protecting biodiversity (especially
in the West and Alaska), is valuable for scientific and educational uses, servesasa
benchmark for ecological studies, and preserves historical and natural features (for a
more detailed discussion refer to the Biodiversity section). Wildernessis a specia place
that provides vast areas for solitude, primitive and unconfined recreation, sacred sites,
and opportunities to experience adventure, challenge, and self-reliance. Congress has the
sole authority for designating additions to the NWPS (Hendee and others 1990).

Potential Wilderness areas are identified in land management plans and have
prescriptions to preserve their Wilderness attributes. Lands are identified as potential
Wilderness through the land management planning process and by congressional
designation. Congress uses recommendations in land management plans as a basis for
additions to the NWPS; however, the Congress could designate fewer or more acres as
Wilderness depending on its own analysis.
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Inventoried roadless areas are distinguished in land management plans by their
prescription. Approximately 4.2 million acres are managed to maintain Wilderness
attributes, 20 million acres restrict road construction and reconstruction, and 34.3 million
acres are available for road construction, reconstruction, timber harvest, and other
resource management developments. A substantial number of inventoried roadless areas
are near or in close proximity to designated Wilderness areas. Of the 58.5 million acres of
inventoried roadless area, 20 million acres (Table 3-29) are adjacent to designated
Wilderness areas.

These areas serve as a natural transition between lands with road-based resource
management activities and lands affected substantially by natural processes.*
Maintaining the roadless character of these transition areas would sustain existing levels
of Wilderness value protection. Thiswould occur in two ways. First, inventoried roadless
areas adjacent to or near Wilderness areas are usually more accessible than Wilderness
areas and are an alternative for recreation uses. Second, the additional distance from
intense management activities would provide more opportunities for natural processes
(for example alowing fire to play its natural role or maintaining the integrity of wildlife
habitat) to occur uninterrupted.

Some of the key characteristics of inventoried roadless areas liein their unique Primitive,
Semi-Primitive Non-Motorized, and Semi-Primitive Motorized recreation opportunities
(refer to the Recreation section for adiscussion of the ROS). Activities that are prohibited
in designated Wilderness areas and that are not readily available in areas with classified
roads can occur in inventoried roadless areas. These areas provide popular, appropriate
alternatives to Wilderness areas because, although they contain many Wilderness
attributes, awider range of recreation opportunities with fewer restrictionsis available.

Threat to Wilderness character and values by activities or other sources is the measure for
evauating the alternatives. Both potential (identified in aland management plan) and
existing designated Wilderness could be threatened when resource management activities
change human patterns or ecological valuesin amanner that diminishes Wilderness
character or values. In general, maximizing national prohibitions would result in alow
level of threat; those that have fewer prohibitions would result in a higher level of threat.
Therefore, relative level of threat between the alternatives will be used to describe effects
on potential additions to the NWPS and existing Wilderness areas

Another form of impact comes from the potential threat to inventoried roadless areas not
covered by a management prescription that maintains Wilderness attributes. Although
inventoried roadless areas may be managed to sustain their roadless characteristics, they
are till the reservoir for future designated Wilderness areas. Those aternatives that

' The Forest Service is mindful that Congress did not intend Wilderness designations to compel the creation of protective
perimeters or buffer zones around Wilderness Areas. Congress has made clear that the fact that non-Wilderness activities
or uses can be seen or heard from within any Wilderness Area shall not, of itself, preclude such activities or uses up to the
boundary of Wilderness Areas. The Forest Service may consider the effects on a Wilderness Area in determining the uses
of adjoining lands, however, as long as the Agency considers other factors as well in its decisions concerning the
adjoining lands. The purpose of this portion of the FEIS is to disclose potential consequences of the proposed action and
alternatives to Wilderness resources to fulfill the Agency’s responsibilities under NEPA. The Forest Service estimates that
34% of the inventoried roadless areas are adjacent to designated Wilderness Areas.
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provide the highest level of protection would result in the least amount of threat to the
reservoir for future Wilderness areas; conversely, those that provide the least protection
would result in more threats, thereby reducing the size of the reservoir.

Of the 58.5 million acres of inventoried roadless areas, 41% are covered by land
management-plan prescriptions that restrict road construction and reconstruction. The
other 59% are not. Those inventoried roadless areas open to road construction could be
affected in the short term, and even those currently protected could be affected over the
long term as loca conditions and situations change.

Alternative 1 — No Action

Alternative 1 would provide the least protection because no national prohibitions would
be applied to inventoried roadless areas. Over time, the supply of inventoried roadless
areas available would decrease resulting in more devel oped recreation use, fewer
opportunities for Primitive, Semi-Primitive Non-Motorized, and Semi-Primitive
Motorized recreation, increased resource management activity, and reductionsin the size
of lands available for uninterrupted natural processes. This trend of shifting human
patterns, increased resource management activity, and reduced ecological integrity in and
around potential and designated Wilderness might increase the threat to their Wilderness
character. In addition, this alternative would provide the least protection for inventoried
roadless areas in general, causing the greatest reduction of the reservoir for future
Wilderness areas. For these reasons, Alternative 1 receives arelative rating of high
(highest threat to designated and potential Wildernessin relation to Alternatives 2, 3,
and 4).

Alternatives 2 through 4

Alternatives 2 and 3 would alow timber harvesting that could result in short term
disturbances, such as impacts on the visual resource, displacement of wildlife, or shiftsin
recreation use. However, the amount and types of timber harvest allowed in inventoried
roadless areas would enhance vegetative health and reduce fuel loading, thereby
providing protection from pests, diseases, and large wildland fires spreading into
designated Wilderness. No short-term disturbances from commercial timber harvesting or
long-term benefits from timber harvesting for stewardship purposes would accrue under
Alternative 4.

Overall, inventoried roadless areas would remain intact in and around potential and
designated Wilderness. Human use would increase in inventoried roadless areas, but at a
much slower pace than Alternative 1. Patterns of recreation and other uses would be
managed to maintain or enhance roadless characteristics. Large tracts of land where
natural processes occur uninterrupted would be maintained. Effects on the reservoir for
future Wilderness would be minimized. All action alternatives would provide substantial
protection from threats and, from a national perspective, are barely distinguishable from
each other. Thus, threats to Wilderness character in potential and existing Wildernessis
rated low in these alternatives.
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Effects of Social and Economic Mitigation on
Wilderness

Some road construction and reconstruction associated with mineral development would
be allowed in inventoried roadless areas. The amount of activity associated with mineral
exploration and devel opment would create very little threat to designated Wilderness.
However, those areas that are developed would reduce the reservoir of roadless area
available for future designation of Wilderness. Even so, the effects from a national
perspective would be minimal.

Other Indirect and Cumulative Effects on
Wilderness

Inventoried roadless areas are managed under a variety of forest prescriptions.
Implementation of Alternatives 2 through 4 would help to establish a uniform approach
to managing all unroaded areas. Because many inventoried roadless areas are adjacent to
designated Wilderness areas, large tracts of land would remain unroaded and essentially
undevel oped.* Managing these large tracts of land for undevel oped characteristics would
be unique in a country as highly industrialized as the United States. A wide range of
human uses and activities would be allowed, yet, large areas would be affected solely by
the forces of nature or managed to enhance the health of ecosystems. Large tracts of
undisturbed lands would provide reference landscapes, biological strongholds and
refuges, and intact plant and animal communities at an unparalleled scale.

In the past, inventoried roadless areas were managed as a bank for future resource
development or special designation. If these areas were managed for their own inherent
values, there could be less pressure to designate these lands as Wilderness or other
special designation to shield the land from development. This action may reduce
controversy and result in more stability. Threats to Wilderness character and values by
activities or other sources were the measure used to evaluate alternatives. If an action
alternative were selected, the supply of inventoried roadless areas would be stabilized at
close to 58.5 million acres.

Data are unavailable to identify the number of available NFS acres outside designated
Wilderness and inventoried roadless areas that are restricted from road construction and
reconstruction or other types of development. However, a conservative estimate would
place this figure at approximately 15 million additional acres that have land management
plans with some form of road construction or development restrictionsin land
management plans. Although thisis arough estimate, the total acreage of inventoried
roadless areas and other NFS lands with restrictions on road construction can serve as a
baseline for discussion of cumulative effects. Areas without restriction total 84.1 million
acres. These lands are more of athreat to existing and potential Wilderness areas because

'8 For example, six existing Forest Service Wilderness Areas encompass over 1 million acres each. There are 10
Wilderness plus adjacent inventoried roadless areas over 1 million acres. Twenty-two existing Wilderness Areas
encompass 250,000 to 1,000,000 acres in size. There are 33 Wilderness plus adjacent inventoried roadless areas
250,000 to 1,000,000 acres in size. (Figure 3-27).
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they generally have management prescriptions that allow awide range of resource
management and development activities.

Within the context of NFS lands, analysisidentified factors that may have major, minor,
or no effect on the baseline. The reasonabl e foreseeabl e factors that could cause a major
shift in the baseline supply of Wilderness acres are the proposed Roads Policy and new
Wilderness designation. The most common scenario associated with road
decommissioning under the proposed Roads Policy would be to reduce road density, not
create unroaded areas. However, if a conservative estimate were realized, there would be
an increase of 10%, or 8.4 million acres, of unroaded areas created over the next 40 years
due to road decommissioning. This would increase the number of acres providing an
elevated level of protection and areduced level of threat from resource management
activities. This action could change human patterns or environmental conditionsin a
manner that enhances the character or values of designated or potential Wilderness.

The other factor that would influence amajor shift in the baseline is Wilderness
designation. It is estimated that 10%, or 5.8 million acres, of inventoried roadless areas
could be designated as Wilderness in the next 40 years. This amount includes the 7.2%
(4.2 million acres) of inventoried roadless acres already recommended for Wilderness
designation in land management plans. It also assumes that an additional 2.8% (1.6
million acres) of inventoried roadless areas could be added to the National Wilderness
Preservation System. This would maintain the baseline but increase protection from
threats to Wilderness character. This would decrease the number of inventoried roadless
areas or other NFS lands with development restrictions. However, the net benefit of
increased protection provided by Wilderness designation would increase.

Factors that might have minor effects include lands acquired through purchase, exchange,
or legislation and reduced access because of private property, fish and wildlife protection,
or other types of closures. These factors may cause the level of threat to designated or
potential wilderness to shift in localized areas or cause small incremental shifts over long
periods. However, they typically would not cause a mgjor shift in the national baseline of
protection.

Actions by other land managing agencies can be important factors in providing additional
protection from threats to existing and potential Wilderness. For example, designated
Wilderness and other special areas managed by the National Park Service and Bureau of
Land Management are often adjacent to NFS lands or near enough to complement each
Agency’s effort to minimize threats to potential and designated Wilderness. In many
cases, special management areas function as transition areas between lands managed to
allow for natural ecological processes and lands managed more intensely for human uses.
These situations add additional protection from threats to potential and designated
Wilderness.

There is considerable controversy over expansion of the National Wilderness
Preservation System. However, potentia for additions from lands managed by the Forest
Service, National Park Service, Bureau of Land Management, U.S. Fish and Wildlife
Service, and, to alesser extent, other Federal agencies remainsfairly high. There
continues to be high public and political interest in creating a wide range of special
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designations throughout the Federal lands that would manage for particular amenity or
ecological resources. Additional designations of lands for specia purposes would provide
additional protection from threats to potential and designated Wilderness areas. Because
of increased development of private lands and growing public interest in maintaining
open space, the trend to create special areas on Federal lands would most likely continue
for the first decade unless there was a national or global crisis such as arecession or war.
But, because Federa lands are afinite resource and there is continued interest in
maintaining and creating open space, protecting the environment, and providing for a
wide range of recreation opportunities and amenity values, the emphasis would most
likely shift from Federal landsto private, State, and locally managed lands in the second
decade.

Other Special Designated Areas
Affected Environment

Certain specific areas of NFS lands not designated as Wilderness and containing
outstanding examples of plant and animal communities, geological features, scenic
grandeur, or other special attributes merit special management. These areas are
designated by law, or may be designated administratively by executive order or through
Agency planning efforts, as special areas. Areas so designated are managed to emphasize
specific values identified in their enabling legislation or order, such as, recreation,
geology, or history. Other uses are permitted in the areas to the extent that these uses are
in harmony with the purpose for which the area was designated.

Inventoried roadless areas in the following NFS special areas were considered in this
rulemaking:

National Primitive Areas,

National Scenic Research Areas,
National Scenic Areas,

National Wild and Scenic Rivers,
National Recreation Areas,

National Game Refuges and Wildlife Preserves,
National Monuments,

National Volcanic Monuments,
National Historic Areas,

Wilderness Study Areas,

Research Natural Areas, and

Other Congressionally designated areas.

The law or executive or administrative order designating each area provides specific
objectives and guidelines for management of the area. Some are quite prescriptive with
management details written right into the law (for example, the designation of eight
management areas depicted on amap in the Smith River National Recreation Area Act).
Others are more descriptive, providing the Forest Service with more management
discretion (for example, the provisions for general purpose, prohibitions, and exceptions
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identified in the Presidential proclamation creating the Sheep Mountain National Game
Refuge and Wildlife Preserve in Wyoming). Despite these differences, the Agency’'s
policies, which guide the management of most special areas, have some similarities. The
Forest Service manages each special areaas an integral part of NFS lands with an
emphasis on the primary values and resources as directed by the law or order that
established the area. Secondly, the Forest Service manages values or resources not
emphasized or prohibited by law in a manner that complement or enhance the primary
values of the area and are compatible with overall national forest management objectives.
Lastly, special areas are managed as showcases to demonstrate national forest
management standards for programs, service, and facilities.

With the exception of National Game refuges, Wildlife Preserves, and Research Natural
Areas, one of the objectives for management of specia areas involves providing for
public enjoyment of the area for outdoor recreation. However, the special values (that is,
scenic, cultural, historic, wildlife, geologic, or other values) and attributes that contribute
to public enjoyment are to be protected. Other resource values that are present in the area
are to be managed in amanner that does not impair the public recreation values or the
special attributes of the area.

Asindicated in Table 3-49, there are approximately 6 million inventoried roadless area
acresin specia designated categories. Of this, about 1.2 million acres (20%) are
identified in land management plans or other completed assessments as allocated to a
prescription that allows road construction or reconstruction. There are approximately 4.8
million acres (80%) allocated to a prescription that does not allow road construction or
reconstruction. Of this, 2.1 million acres (35%) are further recommended, in land
management plans or other completed assessments adopted by the Agency, for addition
to the National Wilderness Preservation System. Table 3-49 displays the inventoried
roadless area acreage by type of special designated area and management prescription.

The demand for motorized and non-motorized dispersed recreation opportunitiesis
increasing (Cordell and others 1999b). Demand for special use permitsto provide
outfitting and guiding servicesis also on the rise (see Recreation Special Uses, Dispersed
Activities section in this chapter). As previously discussed, akey characteristic of
inventoried roadless areas is their ability to supply P (Primitive), SPNM (Semi-Primitive,
Non-Motorized), and SPM (Semi-Primitive Motorized) settings for a wide range of
dispersed recreation activities (see Recreation, Dispersed Activities section in this
chapter). Applying this concept to special designated aress, it is generaly more
applicable in the categories of areas which feature dispersed recreation (or don’t
emphasize recreation at al) in their management plans. Examples of these areas are
Nationa Primitive Areas, National Scenic Research Areas, National Wild and Scenic
Rivers, National Game Refuges and Wildlife Preserves, Wilderness Study Areas, and
Research Natural Areas.

At the same time, the demand for new developed and road based recreation is also
increasing (Cordell and others 1999b; see Recreation, Developed Sites, and Road
Dependent Activities sectionsin this chapter). This demand affects developments
managed by both the public and private sectors. New developed recreation would likely
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Table 3-49. Special designated areas, in thousand acres, on National Forest System lands.

Inventoried roadless areas allocated to a prescription . . .
...that allow road
construction and
reconstruction,

and the land
...that do not allow management plan ...that allow road
road construction recommends as  construction and
National summary® and reconstruction Wilderness reconstruction Total
NGRWP 0 0 56 56
NM 79 0 0 79
= - NRA 214 212 749 1,175
5 5 NSA 51 0 0 51
£® NVM 25 0 2 27
25 | NWSR 81 0 81 162
g3 | NSRA 1 0 2 3
< OoCD 1,266 16 50 1,332
RNA 166 28 55 249
WSA 782 1,820 194 2,796
2 NM NWSR 4 0 0 4
3 NM OCD 23 0 0 23
S NM OCD NWSR 2 0 0 2
@ NRA NWSR 11 0 11 22
o NRA RNA 4 0 0 4
= NWSR OCD 1 0 0 1
E NWSR RNA 0 0 1 1
< OCD NRA 1 0 0 1
= OCD RNA 12 0 0 12
§ WSA NSA 0 7 0 7
b WSA RNA 5 0 3 8
Total 2,728 2,083 1,205 6,015
# NPA - National Primitive Area RNA - Research Natural Area NHA - National Historic Area
NVM - National Volcanic Monument NRA - National Recreation Area NSA - National Scenic Area
NWA - National Widerness Area NM - National Monument WSA - Wilderness Study Area
NSRA - National Scenic Research Area NWSR - National Wild & Scenic Rivers

OCD - Other Congressionally Designated Areas NGRWP - National Game Refuge/Wildlife Preserve
(Roadless Database 2000)

expand into or occur in unroaded areas. This situation is generally most acute in National
Scenic Areas, National Recreation Areas, National Monuments, and National Volcanic
Monuments because these areas are more likely than other categories of special
designated areas to feature devel oped recreation.

The alternatives, then, exist in an environment that is characterized by increasing
demands for incompatible recreation activities and opportunities competing for afinite
resource (roadless areas). What sets special designated areas apart from general forest
areas is the special values, attributes, or unique features for which they were established.
The effects of the rulemaking will vary depending upon the management emphasis for
each area.

3-244



Chapter 3 — Affected Environment and
Roadless Area Conservation FEIS Environmental Consequences

The alternatives are compared by the degree to which they maintain the existing supply
of inventoried roadless areas coupled with the appropriateness of that supply for both
dispersed and devel oped recreation opportunities. The special designated areas in which
management emphasi zes dispersed recreation would benefit more from alternatives that
create safeguards to maintain the most NFS lands in an unroaded condition. The special
designated areas in which management emphasizes greater visitor access and devel oped
recreation would benefit more from alternatives which place the fewest restrictions on
access and other management.

Alternative 1 — No Action

This alternative would provide the most flexibility to local land managers of special
designated areas to determine the long-term disposition of unroaded lands to meet
developed and dispersed recreation needs within the context of the law or order that
established the area.

In specia designated areas, about 1.2 million acres (20%) are in areas with management
prescriptions that permit road construction (Table 3-49). These areas would be available
for resource management activities that could degrade their unroaded characteristics. If
road construction, timber harvesting, and other resource management activities occur in
inventoried roadless areas (where land management plan prescriptions alow it), then the
supply of acres available for dispersed recreation opportunitiesin SPM, SPNM, and P
classes (including outfitter and guide assisted dispersed recreation opportunities)
probably would diminish. This effect would also mean a decline in the land base on
which to resolve conflicts between motorized and non-motorized dispersed recreation
activities.

On the other hand, opportunities to shift from Primitive and Semi-Primitive settings to
road based and devel oped classes of recreation would be offered in this alternative.

In general, Alternative 1 would have the least direct effect on the management of
National Game Refuges/Wildlife Preserves, National Scenic Research Areas, and
National Volcanic Monuments categories of special designated areas. Nationally, these
categories have the fewest acres of inventoried roadless area and relatively more roadless
areas with management prescriptions that permit road construction (Table 3-49). This
alternative would not change the plans for areas where management prescriptions
prohibit road construction. However, over the long term, there would be no safeguards
preventing management prescriptions from being changed when land management plans
are revised to permit road construction.

In this alternative, projects associated with private entities that hold specia use
authorizations (such as resorts and marinas) would proceed with planning even if those
plans could affect inventoried roadless areas. Implementation of those plans would be
dependent on existing local policy and direction rather than an overlay of the prohibition
alternatives.
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Alternatives 2 through 4

In Alternatives 2 through 4, anational prohibition on road construction in inventoried
roadless areas in specia designated areas would apply. These aternatives would provide
less flexibility than Alternative 1 to local land managers of specia designated areas to
determine the long-term disposition of unroaded lands to meet devel oped and dispersed
recreation needs within the context of the law or order that established the area.

Over the long term, these alternatives would maintain the highest relative supply of lands
with dispersed recreation potential. Availability of roadless areas for forest visitors
seeking Primitive and Semi-Primitive recreation opportunities (including outfitter and
guide assisted dispersed recreation) would be highest in Wilderness Study Areas,
National Recreation Areas, and National Wild and Scenic River categories of special
designated areas because they have the greatest number of inventoried roadless acres. A
stable supply of roadless acres would result from implementing any of these alternatives.
Thiswould provide more opportunities than in Alternative 1 for resolving the issues
between motorized and non-motorized dispersed recreation activities.

Minor shiftsin recreation use might occur because of timber harvesting allowed in
Alternatives 2 and 3. For instance, most outfitters and guides prefer natural appearing
landscapes, so cutover areas probably would be avoided until they grow back. On the
other hand, timber harvested areas might attract use because of increased hunting,
wildlife viewing, or berry picking opportunities. These shifts, however, would have little
or no effect on the overall supply or availability of inventoried roadless areas maintained
for P, SPNM, and SPM recreation opportunities. Therefore, Alternatives 2, 3, and 4
would have roughly equivalent effects on dispersed recreation.

Conversely, these aternatives would result in alower supply of lands than in Alternative
1 with devel oped recreation potential or with access for forest visitors seeking road based
or developed recreation experiences. The road prohibition would be the same in each of
these alternatives, therefore the effect of reducing the possibility of shifts from primitive
and semi-primitive ROS setting to Roaded Natural or Rural experiences would be the
same.

Proposed expansion of ski areas, resorts, or other recreation developments into
inventoried roadless areas would be alowed to continue under existing Forest Service
procedures if special use permits are in existence and proposed activities take place
within boundaries established by the special use permit. Proposed expansion or new
construction, inside or outside of a special use permit boundary, in an inventoried
roadless area that has been approved by a signed Record of Decision, Decision Notice, or
Decision Memo before implementation of the final rule, would also not be subject to the
prohibitions.

New construction or projects proposed outside the authorized special use permit
boundary in inventoried roadless areas could be subject to the prohibitions depending
upon the type of project. For example, if a proposed project could be designed and
implemented without road construction or reconstruction, it could proceed under normal
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Forest Service proceduresin Alternative 2. If a proposed project could be designed and
implemented without road construction or reconstruction and timber harvesting, it could
proceed under normal Forest Service procedures in Alternatives 3 and 4.

Effects of Social and Economic Mitigation on Other
Special Designated Areas

Specia Designated Areas are managed to emphasize specific values identified in their
enabling legidlation, order, or land management plan. Other uses are allowed in the areas
to the extent that these uses are in harmony with the purpose for which the areas were
designated. Road construction and reconstruction would be alowed unless these lands
were withdrawn from mineral exploration and development by statute or other action.
However, if it were allowed, there could be minor shiftsin recreation uses and substantial
deviation of the characteristics landscape in localized areas. These occurrences would be
rare and would have minimal effects from a national perspective.

Other Indirect and Cumulative Effects on Other
Special Designated Areas

Inventoried roadless areas in special designated areas are a subset of all inventoried
roadless areas included in this rulemaking. Each specia designated area also has an
overlaying level of protection based on what type of designation was bestowed on it by
Congress or by proclamation. Refer to the other FEIS sections for discussions on
cumulative effects. These references would apply when there is no conflict with the
enabling legislation or order.

Real Estate Management

The fundamental purpose of the real estate management program isto conserve and
manage the public’sreal property of NFS lands. This purpose is complicated because
landownership within NFS boundaries includes parcels of lands owned by States, private
individuals, and other Federal and non-Federal entities. Issues connected with real
property may be resolved through boundary management, landownership adjustments
(land exchanges and direct purchase acquisitions), and properly authorized and
administered specia uses on NFS lands.

Boundary Management and Landownership Adjustments
Affected Environment

Within the exterior boundaries of NFS lands are lands that are under private, State, and
other Federal and non-Federal ownerships. Private, State, and other Federal and non-
Federal ownership lands constitute approximately 17% of the acreage within NFS land
boundaries. The Forest Service engages in land exchanges and direct land purchases to
consolidate the national forest ownership pattern to facilitate efficient real estate and
resource management. The Agency has conveyed an average annual 70,755 acresin the
last 12 years and has acquired an average of 124,470 acres over the same period through

3-247



Chapter 3 — Affected Environment
and Environmental Consequences Roadless Area Conservation FEIS

the Land Exchange Program. These land transactions resulted in afractiona increasein
total NFS lands over the last decade.

Inventoried roadless areas generally have fewer roads, improvements, and development
and therefore, real property issues are not usually amajor consideration. However, issues
do arise around access to hon-Federal inholdings that are in inventoried roadless areas.
Less than 1% of inventoried roadless areas are estimated to be blocks of non-Federal
land.

Alternative 1 — No Action and Alternatives 2 through 4

All aternatives would have only minor effects on NFS boundary management and land
adjustments. In some isolated instances, recognized roadless characteristics of inholdings
in inventoried roadless areas may enhance mutual interest in land adjustments to
consolidate NFS lands as part of the overall management of roadless areas. However, in
other isolated instances, maintaining roadless characteristics surrounding inholdings may
be a desirable feature, which reduces the likelihood that landowners would be interested
in land adjustments. Regardless, none of the alternatives will directly change the
ownership status of non-Federal lands. For lands acquired through exchange, Forest
Service regulation states that those lands within areas having an administrative
designation set through the land management planning process, shall automatically
become part of the area within which they are located, and shall be managed in
accordance with the laws, regulations, and land management plans applicable to the area
(36 CFR 254.3(f)). For lands acquired through purchase or other means, Forest Service
policy provides similar direction.

Access to Non-Federal Ownership within the
National Forest System

Affected Environment

Non-Federal ownership of lands or interests in lands may include rights granted pursuant
to areserved or outstanding right or as provided in statute or treaty”’. These rights
include, but are not limited to, rights of access provided in the Alaska National Interest
Lands Conservation Act (ANILCA) (Public Law 96-487) and recognized highway rights-
of-way granted over NFS lands under Revised Statute 2477(R.S. 2477) (Public Law 94-
579). The most common type of access pursued in conjunction with these two prominent
statutes is roaded access.

ANILCA (Public Law 96-487) ensures access to non-Federal land in-holdings. The
authorized officer shall authorize such access deemed adequate to secure the landowner
the reasonabl e use and enjoyment of their land (36 CFR 251, Subpart D). Landowner
access need not be the most direct, economical, or convenient route for the landowner.
Adequate access may not be road accessin all cases. Alternative routes and modes of

YRights of access provided in ANILCA and highway rights-of-ways granted under R.S. 2477 are two examples of these
types of rights. Rights provided under the 1872 Mining Act (17 Stat. 91) are discussed in the Mineral and Geology section
of the FEIS.
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access may be considered. If alandowner has an adequate aternative route or mode of
access, including access across other land ownerships, the Forest Service is not obligated
to authorize roaded access. Reasonable access is currently determined on a case-by-case
basis. The Forest Service recognizesvalid ANILCA (Public Law 96-487) accessas a
statutory right.

R.S. 2477 (Public Law 94-579) provides a means by which rights-of-way were granted
for public highways constructed across public domain lands in the late 1800s to early
1900s. A R.S. 2477 (Public Law 94-579) highway must have been constructed across
public domain lands before the date of the national forest reservation. R.S. 2477 (Public
Law 94-579) did not require the issuance of any formal authorization to exercise and
perfect rights-of-way. The Federal Lands Policy Management Act repealed R.S. 2477
(Public Law 94-579) in 1976. However, rights-of-way that predate the establishment of
the national forest are still in effect, unless they have been subsequently relinquished. The
Forest Service recognizesvalid R.S. 2477 (Public Law 94-579) rights-of-way as
outstanding rights.

Alternative 1 — No Action and Alternatives 2 through 4

Requests for access to non-Federal ownership of lands or interests in lands pursuant to a
reserved or outstanding right, or as provided by statute or treaty, including valid
ANILCA (Public Law 96-487) or R.S. 2477 (Public Law 94-579) assertions, would
continue to be recognized on a case-by-case basis. Under Alternative 1, an estimated 50
projects involving an estimated 130 miles of road would be undertaken to provide access
for reserved or outstanding rights, or as provided by statute or treaty. It is assumed that
the level of road construction and reconstruction in the future would remain at levels
comparable to what is being projected for the next 5 years.

Although, Alternatives 2 through 4 include prohibitions on road construction and
reconstruction, all action aternatives provide an exception for roads needed pursuant to
reserved or outstanding rights or as provided for by statute or treaty. Under al action
aternatives, the Forest Service would continue to recognize and honor requests for access
to non-Federal ownership of lands or interests in lands, pursuant to a reserved or
outstanding right, or as provided for by statute or treaty, including valid ANILCA

(Public Law 96-487) and R.S. 2477 (Public Law 94-579) assertions. All alternatives
provide access for reserved and outstanding rights, or as provided for by statute or treaty.

Non-recreation Special Uses
Affected Environment

Commercial and non-commercial interests, not associated with aright granted pursuant to
areserved or outstanding right, or as provided by statute or treaty, often use and occupy
NFS lands for avariety of purposes. The Agency administers more than 46,000 non-
recreation authorizations to use and occupy NFS lands (USDA Forest Service 2000b).
More than 80 different types of non-recreation special uses are authorized most often by
issuing specia use authorizations. The more common of these non-recreation special uses
include communication sites, utility corridors (oil/gas pipelines, fiber optic, telephone
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lines, and power lines), linear irrigation facilities (pipelines, ditches, canals), and public
and private roads.

These more common types of non-recreation uses generally, but not always, rely on road
access to accommodate construction, operation, and maintenance. As such, the maority
of existing and proposed uses are either located or proposed to be located where roads
currently exist. However, a small percentage of these types of uses can exist without road
access and do occur within inventoried roadless and unroaded areas.

Alternative 1 — No Action

Authorized use and occupancy of NFS lands including roads associated with these uses
would be continued (as provided within the authorization) in all inventoried roadless
areas throughout the term of existing authorization. Upon expiration, re-authorization and
proposals for new roads or uses would be evaluated and authorized in compliance with
existing rules, regulations, and agency policies.

Alternatives 2 through 4

No action alternative would suspend or modify any existing permit, contract, or other
legal instrument authorizing the occupancy and use of NFS lands. Existing roads
included as a part of an authorized use and occupancy of NFS lands would be continued
as provided in the authorization in all inventoried roadless areas through the term of
existing authorization.

The alternatives would not affect the re-authorization of an existing use or occupancy
unless such re-authorization involved road construction or reconstruction, however road
maintenance is not precluded under these alternatives. Upon expiration, re-authorization
would be evaluated and authorized in compliance with existing rules, regulations and
Agency policies. Effects related to the management of existing roads, including
classified, unclassified and temporary roads that may be associated with a non-recreation
special use isdiscussed in the Access and National Forest Roads sections in this chapter.

Under all action alternatives, potential effects on non-recreation special usesin
inventoried roadless areas would be limited. Non-recreation special uses may be
authorized in inventoried roadless areas if the use could be accommodated without road
access. Under these alternatives, all or part of the more common types of uses could
occur without road construction, but most likely, at a higher cost than if road construction
was allowed to occur. In some circumstances, the cost to construct, operate, and maintain
afacility without aroad would make the use and occupancy economically or technically
infeasible.

Specia use authorization datais very limited regarding road construction beyond the next
5 years, but it is estimated that within the next 5 years, fewer than 20 non-recreation
special use projects, with an estimated 35 miles of associated road construction or
reconstruction may be affected by Alternatives 2 through 4. These estimated 35 miles are
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distributed throughout the nation, and as such, there is not a good means of differentiating
the impacts specific to each region or national forest.

Designation of major utility corridorsis generally incorporated into land management
plans. A review of the Western Regional Corridor Study (Clayton and others 1992)
conducted in 1993, is as a valuable resource by the Forest Service and BLM for making
reasonably foreseeable estimates of utility corridor needs. Because of this study, many of
the existing and proposed utility corridors are identified throughout the Western United
States. The study indicates that only a couple of proposed corridorsin the Western States
may be affected by the prohibitionsin Alternatives 2 through 4. However, at thistime, it
isunknown if these proposals would be precluded from consideration for authorization in
an inventoried roadless area under these alternatives, since all or part of the corridor, if
proposed, could still be considered depending on the design, location, and
implementation of the project.

Current uses and occupancies authorized in inventoried roadless areas would not be
affected by any of the action alternatives. Since fewer than 20 proposed uses over the
next 5 years, most involving small development and uses, would be affected by the action
aternatives, it is reasonable to conclude that the effects on businesses, individuals, or
communities would be minimal.

Effects of Social and Economic Mitigation on
Non-recreation Special Uses

A potential mitigation isidentified in Chapter 2 for Federally assisted State highways.
The Federal Highway Administration and State Department of Transportation work
cooperatively in planning for new State and interstate highways. Regulations and a
Memorandum of Understanding (Title 23 Section 317, and CFR 23, 712.03, August 28,
1998) between the Forest Service and FHWA describe the process used for land transfers
between the Forest Service and States in support of approved highway projects.

Numerous State and interstate highways run adjacent to inventoried roadless areas. One
project currently proposed, but not yet approved, would cross through an inventoried
roadless area on the Chugatch National Forest. If mitigation was adopted, existing State
highways included, as a part of an authorized use and occupancy of NFS lands, would be
allowed in inventoried roadless if authorized by the Secretary of Agriculture. All
alternatives would have minimal effects on federally assisted State highway planning
over time. Such mitigation would pose no known conflict with other specia use
authorizations that might be reasonably foreseeable nor would this mitigation affect other
aspects of real estate management.

Other Indirect and Cumulative Effects on
Non-recreation Special Uses

Boundary Management and Landowner ship Adjustments — Alternatives 2 through 4
would have minimal effects on boundary management and land adjustments over time. In
some isolated instances, recognizing roadless characteristics may actually enhance
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interest in land adjustments, while in other isolated instances roadless characteristics may
deter interest in land adjustments.

Access to Non-Federal Ownership within the National Forest System — Alternatives 2
through 4 would have minimal effect on access to non-Federal ownership within NFS
lands over time. The Forest Service would continue to recognize and honor requests for
access to non-Federal ownership or lands or interests in lands pursuant to areserved or
outstanding right, or as provided by statute or treaty, including ANILCA (Public Law
96-487) and R.S. 2477 (Public Law 94-579) assertions.

Nonrecreation Special Uses — As discussed, the mgjority of these types of uses are
located where roads already exist because they are generally dependent on road access
for construction, operation, and maintenance. Therefore, the current and expected future
demand to locate these types of usesin inventoried roadless areasis minimal. The effect
of the action alternativesis further minimized by the fact that all or part of many types of
the more common non-recreation special uses could be constructed, operated, and
maintained without road access but likely at a higher cost. Non-recreation special uses
may be authorized in inventoried roadless areas when the use and occupancy is consistent
with the management objectives of an area’ s roadless values.

With all action alternatives, approximately 50% of al NFS lands would be available for
road based non-recreation special uses. Since so few non-recreation specia use proposals
would be affected, NFS land outside the inventoried roadless areas, should be adequate to
accommodate the majority of non-recreation uses that may be displaced as aresult of the
action alternatives.

Demand for special uses authorizationsin roadless areas that would involve road
construction and reconstruction may increase in the future as the population grows and
use of national forestsincrease. However, it is uncertain what future levels of demand
will be, and if these demands can be met by lands outside inventoried roadless aress. It is
not anticipated that these increased demands will be substantially different from the types
of uses currently being requested. Therefore, the economic, social, and biologica impacts
are not believed to be significant given the limited number and small scope of these
requests.

Minerals and Geology

On NFS lands, minerals are classified according to the law under which they are
managed. Minerals are classified as |ocatable, |easable, and salable (most common). This
distinction is important because each classification is subject to different requirements for
exploration and development, and in some cases, the Forest Service cannot prohibit
exploration and devel opment. Other related topics discussed in this section are abandoned
and inactive mines and geological and paleontological resources.
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Locatable Minerals
Affected Environment

Most valuable mineral deposits on lands open to mineral entry are considered locatable
unless otherwise determined to be leasable or salable. Locatable mineralsinclude
commodities such as gold, silver, copper, lead, zinc, barite, gypsum, and certain varieties
of limestone, which are subject to appropriation under the General Mining Law of 1872
(17 Stat. 91, as amended). This law provides United States citizens with the right to
prospect, explore, and develop these minerals on public domain lands, appliesto NFS
lands by virtue of the Organic Administration Act (16 U.S.C. 88 482), and provides for
reasonabl e access to conduct these activities. Depending on the stage of exploration or
devel opment, reasonabl e access can range from unimproved temporary roads for
prospecting or drilling to more permanent improved roads for full mine development and
ore transportation.

Valuable deposits of |ocatable mineral resources do occur in inventoried roadless areas,
principally west of the 100" meridian (Figure 1-1). Therefore, over the long term, it is
reasonabl e to assume that future exploration, mining, and mineral processing activities
will continue to occur in inventoried roadless areas where valuable deposits exist.

Exploration and development of locatable mineral resources are non-discretionary
activities. This means that the Forest Service cannot prohibit reasonably necessary
activities associated with the exploration, prospecting, or development of valuable
mineral deposits. However, the Forest Service has authority to regulate locatable mineral
operations to prevent or minimize damage to NFS surface resources.

Currently, thereis atrend of decreasing exploration and development of domestic
locatable mineral resources. This may be afunction of fluctuating commaodity prices,
higher environmental and permitting costs associated with resource development in the
United States, declining accessibility to mineral resources, and apparent lack of public
support for mineral resource development on Federal lands.

Alternative 1 — No Action

All proposals for locatable mineral exploration or development would be subject to the
planning and design requirements governing locatable mineralsin 36 CFR 228, Subpart
A. If proposed activities cause significant disturbance to NFS surface resources, a plan of
operation would be required of the mining operator, and an analysis of environmental
effects would be conducted under NEPA. This plan of operation would be binding on the
operator. An estimated 61 miles of road construction or reconstruction for locatable
minerals would occur in inventoried roadless areas under this alternative during the next
5 years. This same rate of mineral exploration and development was assumed for future
decades since we have little information that would lead to higher or lower expectations
of development.
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Alternatives 2 through 4

Road construction and reconstruction for locatable mineral exploration and devel opment
would be considered aright of access as provided by the General Mining Law. Therefore,
locatable mineral exploration and development would be excepted from the prohibition
on road construction or reconstruction, and it would not be affected under these
aternatives. Under these aternatives, the effects on locatable mineral exploration and
development are the same as those under Alternative 1.

Several public comments indicated that some people thought the proposed Roadless Rule
included mineral withdrawal. Mineral withdrawal would involve further public notice
and analysis that is more specific. Mineral withdrawal is not proposed in any of the
alternatives

Leasable Minerals
Affected Environment

Leasable minerals are those that can be explored for and developed under one of the
several mineral-leasing acts. They include energy mineral resources such as ail, gas, oil
shale, codl, gilsonite, and geothermal. They also include non-energy minerals, such as
phosphate, and minerals important for their sodium, potassium, or sulfur content.
Moreover, for lands acquired or administered under the Weeks Act (Public Law 61-435)
(mostly in the Eastern United States) and the Bankhead-Jones Act (Public Law 75-210),
they include deposits of otherwise locatable minerals like gold, copper, lead, barite, and

gypsum.

Exploration and development of leasable mineral resources are discretionary activities.
This means that leasing may or may not be allowed by the Bureau of Land Management,
the agency that has the authority to dispose of |easable mineral resources on NFS lands.
Most leasable mineral resources, however, may only be leased subject to Forest Service
concurrence. Exceptions are gilsonite, sodium, potassium, sulfur, and phosphate, which
may be leased without Forest Service concurrence. The holder of alease or permit has a
contractual agreement with the government that allows reasonable access for exploration
and development of the leased commaodity.

After aleaseisissued, it can be modified and adjusted for economic or technical reasons.
Often, during mine development small areas of mineral will be identified that are not
included in the original lease. To promote recovery or prevent environmental damage,
these small areas may be added to the existing leases. As an example, it may be more
environmentally sound to locate ancillary facilities, such as topsoil and overburden
stockpiles, in areas outside the boundaries of the issued lease. Thiswould require a
modification of the lease and possibly expanding the lease boundary.

Environmental impact statements are generally prepared before the issuance of mineral
leases in inventoried roadless areas. The effects of any future lease exploration or
development are also addressed in subsequent environmental analysis, which may be
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another site-specific environmental impact statement. Presently, coal, oil and gas, and
phosphate mineral exploration and development would be most affected by the action
alternatives.

Oil and Gas- Area-wide environmental impact statements are generally prepared before
accepting lease nominations for oil and gas. Leases are generally issued for 10 years. The
effects of oil and gas exploration and development activities on the surface resources of
NFS lands are controlled by the Forest Service and require surface use plans of
operations, monitoring of surface disturbing activities, and enforcement of surface-use
requirements and reclamation standards.

With the exception of the Los Padres National Forest in California, discussed below,
inventoried roadless areas, with oil and gas potential, are located in the Rocky Mountain
Area (Gautier and others 1998). Table 3-50 shows, by Forest Service region, the number
of acres of inventoried roadless areas with the potential to produce oil and gasin the
Rocky Mountain Area; however, the location and extent of the possible reserves are
unknown. A recent natural gas study indicates that as much as 137 trillion cubic feet of
gas may be contained within Federal lands in the Rocky Mountain Area, but the study did
not determine what proportion of this estimate may be found on NFS lands (National
Petroleum Council 1999).

Since the RARE Il environmental impact statement, the USGS compl eted a petroleum
resource estimate for the entire United States. Because inventoried roadless areas are not
delineated subsets of the geologic areas, the amount of petroleum resource contained
within inventoried roadless areas cannot be extrapolated from the analysis (Gautier and
others 1998).

Table 3-50. Potential oil and gas resource acreage in inventoried roadless areas by Forest Service
regions in the Rocky Mountain area.

Inventoried roadless area acres of
oil and gas potential

Region (thousands)
Region 1 2,029
Region 2 2,484
Region 3 83
Region 4 3,045

(Roadless Database 2000)

Because of the downturn in the domestic oil and gas industry, the amount of NFS lands
under oil and gas lease dropped from about 35 million acres in the mid-1980s to about 5
million acres today. However, United States consumption of natural gas has increased
14% between 1992 and 1998 and is projected to increase an additional 32% by 2010
(National Petroleum Council 1999). Thisincreased consumption and recent technological
advances have caused a significant increase of interest in development of coal-bed
methane. Current interest is focused on the Powder River Basin of Wyoming and
Montana. Other areas, including the Dakota Prairie Grasslands, may have coal-bed
methane resources. Their acreages are included in Table 3-50.
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Oil and gas lease sales are scheduled on aregular basis for lands where there is interest in
leasing and where environmental analyses have been completed. Since 1992, more than
30 environmental impact statements have been completed for NFS lands where thereis
current industry interest. Remaining to be completed are the Los Padres National Forest,
parts of the Custer National Forest, and several areas on the Bridger-Teton National
Forest. The Records of Decision for the 30 environmental impact statements did concur
with some leasing in inventoried roadless areas. For example, the Grand Mesa,
Uncompahgre, and Gunnison National Forest issued a Record of Decision that concurred
to lease approximately 171,500 acres of inventoried roadless areas under standard lease
terms (USDA Forest Service 1993). Field information gathered during the analysis for
the Interim Roads Policy indicated that 334,000 acres in inventoried roadless areas were
scheduled for |ease auction on the Beaverhead-Deerlodge, Custer, San Juan-Rio Grande,
White River, Bridger-Teton, Manti-La-Sal, and Monongahela National Forests (USDA
Forest Service 1999r).

In August 2000, the Targhee National Forest released its decision for oil and gas leasing
on the forest. Some large blocks of land with a high-development potential are located in
inventoried roadless areas and were made available for leasing with a no-surface
occupancy stipulation (Robison 2000a).

The Los Padres National Forest will soon release a draft environmental impact statement
for oil and gas leasing on the forest. Its Reasonable Foreseeable Development scenario
identified five areas on the forest as having high potential for oil and gas development.
These areas comprise 222,000 acres (12.5% of the forest), some of which arein
Wilderness or otherwise withdrawn from mineral leasing. A total of 21.4 million barrels
of oil are estimated to exist in these high- potential areas and, consequently, they are the
most likely to have industry interest for leasing. The Cuyama High-Potential Areaisthe
largest-high potential area. Thisareais comprised of about 85,000 acres, and it estimated
to contain 18 million barrels (84% of the total estimated reserves in high-potentia areas).
Nearly al of the Cuyama High-Potential Areaisin inventoried roadless areas (Riddle
2000).

Coal — Federally owned coal plays amajor role in the energy supply of the United States.
Large reserves of low-sulfur coal are located in Wyoming, Utah, Montana, Colorado, and
New Mexico, where the Federal government owns the rights to the majority of coal
reserves (USDI Geologica Survey 1998). USGS estimates that approximately 60% of the
area underlain by coal-bearing rocks in the contiguous United States is under Federal
surface. Approximately 30 billion tons of minable coal islocated on NFS lands (USDI
Geologica Survey 1995). Coal produced from Federal leases has tripled from about 12%
of the total United States production in 1976 to almost 34% in 1995. Thisincrease is
because of the demand for low-sulfur coal for use in power plants, and the existence of
large reserves of low-sulfur coa in the Western Interior United States where the Federal
government owns the rights to most of the coal reserves (USDI Geological Survey
1997a). Currently, 57.3% of United States electric power is generated from codl
(National Mining Association 1999). Domestic demand and consumption of coal will
continue to increase. Because of its low-sulfur and high air quality-compliance status,
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Western Interior United States coal will be increasingly relied upon to meet future
demand.

There are approximately 2,539,000 acres of coal-bearing rocks (geologic formations of
known coal-bearing potential) within inventoried roadless areas (Roadless Database
2000). Of this, it isimportant to note that approximately 308,000 acres (12%) arein
Region 1, approximately 886,000 acres (35%) are in Region 2, and approximately
1,171,000 acres (46%) are in Region 4. Together, these three regions contain
approximately 93% of the total acres of coal-bearing rocks in inventoried roadless aress.
Each of the remaining regions contain one-sixth or less of the 308,000 acres of coal-
bearing rocks in inventoried roadless areas in Region 1. There are no known significant
occurrences of coal within the national forests of Alaska (Region 10) (USDI Geological
Survey 1995).

Table 3-51 shows acres not currently leased in inventoried roadless areas containing
known coal reserves or resources near or adjacent to active mines. Some of these reserves
or resources would likely be developed within the next 5 yearsif offered for lease. Other
inventoried roadless areas contain coa resources; however, they are not listed because
the extent of the resource is unknown and there is no demonstrated industry interest in
these areas (or in some cases, their development is precluded by the Surface Mining
Control and Reclamation Act of 1977 [Public Law 95-87, as amended]).

Table 3-51. Known coal resources or reserves in inventoried roadless areas by forest.

Estimated
resources/recoverable
Inventoried roadless reserves
National forest Mining method area acres not leased (million tons)
Grand Mesa, Uncompahgre,
and Gunnison Underground 47,400 237 - 1,300
Manti La-Sal Underground 13,800 71

(USDA Forest Service 1999r)

The coa mining from the national forest inventoried roadless areas is not extensive, but
there are two national forests with active coal mining. In March 2000, the Grand Mesa,
Uncompahgre, and Gunnison National Forest consented to |ease approximately 500 acres
in an inventoried roadless area for development of coal resources by underground
methods (USDA Forest Service 2000f). In addition, the forest received an application for
coal lease modification encompassing approximately 300 acres in inventoried roadless
areas, also to be mined using underground methods. Access for this new mining would be
from existing underground mines, not from surface roads on NFS lands (M attson 2000).
On the Manti-La Sal National Forest, three potential coal tracts remain on the Wasatch
Plateau that total 36,200 acres and contain recoverable reserves of 185 million tons of
high-BTU bituminous coal; however, none of these tracts have been leased.
Approximately 40% of these reserves are in inventoried roadless areas (Table 3-51). One
tract would require full development of an underground mine (e.g., transportation and
portal facilities) in an inventoried roadless area; surface development of another could be

3-257



Chapter 3 — Affected Environment
and Environmental Consequences Roadless Area Conservation FEIS

done outside any inventoried roadless area. The third tract could be developed from an
adjacent underground mine. However, devel opment of the three tracts would depend on
the ability to conduct both pre-lease exploration drilling and post-lease devel opment
drilling. Included in the above figures are approximately 22 million tons of recoverable
coal reservesin inventoried roadless areas that were transferred to the State of Utah
School and Institutional Trust Lands Administration under the Utah Schools and Lands
Exchange Act of 1998 (Public Law 105-335) (Reed 2000). These reserves would be
considered outstanding rights. Additional discussion of the coal situation on the Manti-La
Sal and Grand Mesa, Uncompahgre, and Gunnison National Forestsisincluded in the
Energy and Non-energy Minerals section.

Phosphate — Table 3-52 shows known phosphate resources on the Caribou-Targhee
National Forest in inventoried roadless areas adjacent to active mines. Some of these
resources would likely be devel oped within the next 5 years, if offered for lease. There
are other inventoried roadless areas containing phosphate resources; however, they are
not listed because the extent of the resources is unknown and there is no demonstrated
industry interest in those areas.

Table 3-52. Known phosphate resources in inventoried roadless areas by forest.

Inventoried roadless Estimated resource
National Forest Mining method areas acres not leased (million tons)
Caribou Surface 7,939 873.3

(USDA Forest Service 2000g)

Currently, the Caribou-Targhee National Forest has 46 phosphate |eases affecting 23,843
acres of NFS lands. Of these, approximately 6,282 acres are in inventoried roadless areas.
In addition, 7,939 acres of inventoried roadless areas have been identified as Known
Phosphate Lease Areas, aU.S. Geological Survey designation to identify lands known to
contain phosphate deposits and, thus, subject to competitive leasing. More than 1,000
acresin inventoried roadless areas are included in pending lease modifications (to be
mined by surface methods), exploration licenses, and prospecting permits that could
result in additional |ease acreage (Robison 2000b).

Alternative 1 — No Action

Under this alternative, management of leasable mineral resources in inventoried roadless
areas would not change from the way they are currently managed. Environmental impact
statements are expected to be prepared for leasing decisions in these areas. Areas with
management prescriptions that prohibit construction or reconstruction of roads either may
not be leased or may be leased with a no-surface occupancy stipulation. Areas with
management prescriptions that allow road construction or reconstruction may be |eased
subject to standard lease terms, and any other supplemental stipulations deemed
appropriate and necessary by the Forest Service.

Overall, an estimated 103 miles of road construction or reconstruction in inventoried
roadless areas over the next 5 years would occur for exploration or development within
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existing leases. An additional 59 miles of road construction or reconstruction would
occur outside of existing leases in inventoried roadless areas over the next 5 years.

Alternatives 2 through 4

The prohibition alternatives would not directly prohibit mineral leasing in inventoried
roadless areas, Instead, they would prohibit construction or reconstruction of roads
associated with future leasing. Proposals for exploration or development of leasable
minerals using existing roads or not requiring use of roads may be allowed in inventoried
roadless areas. Construction or reconstruction of roads that are reasonable and necessary
for development of existing energy or mineral leases, for access to existing energy or
mineral leases, and for access to associated product conveyance lines would be alowed
as necessary to fulfill the terms of the lease. When existing leases expire, any renewals
would have to be considered in light of the prohibition directed by these alternatives. In
addition, thiswould apply to any modifications of existing leases. Prohibition of road
construction or reconstruction in inventoried roadless areas may influence reanalysis of
lands available for lease when land management plans are revised or amended.

The prohibition on road construction or reconstruction would restrict or preclude the
opportunity for exploration or development of presently undiscovered |easable mineral
resources in inventoried roadless areas.

Oil and Gas — Alternatives 2 through 4 could affect exploration and possible
development of five high-potential oil and gas areas on the Los Padres National Forest.
The prohibitions could preclude possible future development of up to an estimated 21.4
million barrels of oil on thisforest. In the Rocky Mountain Area, up to an estimated
7,641,000 acres of inventoried roadless areas with varying levels of potential to contain
oil and gas would be affected by Alternatives 2 through 4. Consequently, any exploration
for or development of these resources would likely be restricted and possibly precluded
in some areas. The Grand Mesa, Uncompahgre, and Gunnison National Forest would be
required to review, for conformance to the prohibition aternatives, its 1993 decision to
allow leasing of oil and gas on approximately 171,500 acres of inventoried roadless
areas. Plans to auction for lease 334,000 acresin inventoried roadless areas on the
Beaverhead-Deerlodge, Custer, San Juan-Rio Grande, White River, Bridger-Teton,
Manti-La Sal, and Monongahela National Forests would require review for conformance
with the prohibition aternatives. The outcome of these reviews would likely include a
recommendation of no-surface occupancy stipulations in inventoried roadless areas
without present access, yet still feasible to develop, and no Forest Service consent to
lease in areas without present access and not feasible to develop without road
construction or reconstruction.

In cases where oil or natural gas resources in inventoried roadless areas cannot be

devel oped because of the prohibition aternatives and are likely to be drained by wells on
adjacent non-Federal lands, the recourse isto lease them with no-surface occupancy
stipulations and recover them by off-site directional drilling methods. When thisis not
technically and economically feasible and minimum drill-spacing requirements are being
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observed in resource recovery, the Federal government cannot recover the value of the
resources being drained.

Coal — Throughout the National Forest System, Alternatives 2 through 4 would affect up
to an estimated 2,539,000 acres of inventoried roadless areas with various levels of
potential to contain coal resources. Consequently, exploration for or possible
development of this resource would likely be restricted to some degree and possibly
precluded in some areas. The Grand Mesa, Uncompahgre, and Gunnison National
Forest’ s recent consent to lease 500 acres for underground coal development in
inventoried roadless areas was conditioned on the outcome of the proposed Roadless
Rule. If road construction or reconstruction are necessary for coal mining (e.g.,
construction of required ventilation shafts), development would likely be restricted or
possibly precluded. Thisis a so the case concerning a proposed 300-acre coal-lease
modification on this forest. Recovery of coal reserves within the three tracts identified on
the Manti-La Sal National Forest would be affected under Alternatives 2 through 4. On
one tract, the prohibition alternatives could preclude construction of the portal and
transportation facilities; thus, they could preclude development of 135 million tons of
recoverable coal reserves within the entire tract. However, these facilities would be
necessary for the State of Utah School and Institutional Trust Land Administration to
develop its 22 million tons of recoverable coa reserves within the tract, and thus, as an
outstanding right, they would be excepted from the prohibition alternatives. On all three
tracts, the prohibition alternatives could affect pre-lease exploration drilling, post-lease
development drilling, and construction of ventilation shafts; thus, increasing costs and
likely lowering the bonus bids for the three parcels if they are leased.

Phosphate — On the Caribou-Targhee National Forest, there are 7,939 acres that are not
leased that are designated as Known Phosphate Lease Areas in inventoried roadless areas
that would probably be affected by Alternatives 2 through 4 (Table 3-52). Because
development of new phosphate surface mines or expansion of existing phosphate surface
mines would require road construction or reconstruction in inventoried roadless areas,
leasing would probably be denied, thus precluding development of an estimated 873.3
million tons of phosphate resource (see Energy and Non-energy Minerals section).

Some areas will not be affected by the prohibitions. These include forests and grasslands
within the Powder River Basin area of coal-bed methane potential area and any
reasonably foreseeable future leases areas for lead mining on the Mark Twain National
Forest because there are no inventoried roadless areas in those existing or potential |ease
areas.

Salable Minerals

Affected Environment

Salable minerals are common varieties of sand, stone, gravel, pumice, pumicite, cinders,
and clay. Generdly, they are widespread and of low value; they are primarily used for

construction or landscaping materials. Their value is dependent upon market factors,
quality of the material, and availability of transportation.
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The Forest Service isthe principal user of material from borrow pits on NFS lands. The
Agency develops borrow pits to obtain surfacing material for construction and
maintenance of forest roads. Other Federal agencies, State and local governments, and
non-profit organizations may obtain free use permits for these materials for public
projects. The public may purchase these materials from the Forest Service. Disposal of
these resourcesis at the sole discretion of the Forest Service.

Alternative 1 — No Action

The Forest Service would have no need to develop future sites in inventoried roadless
areas except asincidental to new road construction or reconstruction. This alternative
would not depend on nor require the Forest Service to use salable minerals from
inventoried roadless areas. There would not likely be an interest in development of
material sitesin inventoried roadless areas by others because inventoried roadless areas
are generally remote and thus, would not be cost-effective to develop. Generally, other
sources of similar material are available outside inventoried roadless areas.

Alternatives 2 through 4

For the same reasons discussed under the No Action Alternative, there would not likely
be an interest in devel opment of material sites in inventoried roadless areas by others.
The effects under Alternatives 2 through 4 are the same as those under Alternative 1,
consequently, there are no anticipated effects to salable minerals because of the
prohibition alternatives.

Abandoned and Inactive Mines
Affected Environment

Abandoned mines, oil and gas wells, quarries, and other mineral sites may pose human
health or environmental or safety risks that require some type of reclamation or
mitigation. According to the USDA Office of the Inspector General (Office of Inspector
General 1996), there are an estimated 38,500 abandoned and inactive hard rock mines
located on or affecting NFS lands. An estimated 2,000 of these sites are releasing, or have
the potential to release, a hazardous substance that would require some type of response
action under CERCLA (USDA Office of Inspector General 1996). This act addresses
emergency response, site remediation, and spill prevention. The Forest Service has
authority for CERCLA enforcement on NFS lands under Executive Order 12580, Section

2(j).

Another 4,000 sites are estimated to require some type of reclamation to resolve
violations of the Clean Water Act (USDA Office of Inspector General 1996). Inventoried
roadless areas may contain sites that require some type of reclamation.
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Alternative 1 — No Action

Management of abandoned and inactive mines would not change from what is described
above under the affected environment. VVarious national forests have identified 42
abandoned mine-land projects in inventoried roadless areas that would require
approximately 21 miles of road construction or reconstruction to meet reclamation
objectives.

Alternatives 2 through 4

An exception under these alternatives provides for road construction or reconstruction
needed to conduct a response action under CERCLA or to conduct a natural resource
restoration action under CERCLA, Oil and Hazardous Substance Liability, Section 311
of the Clean Water Act, or under the Oil Pollution Act.

These alternatives would not change the Agency’ s response to CERCLA violations at
abandoned mines, oil and gas wells, quarries, and other mineral sites. Construction or
reconstruction of any necessary temporary roads for this activity would be excepted from
the prohibition alternatives.

Geological and Paleontological Resources
Affected Environment

Paleontological resources are recognized as important for their scientific and natural
resource values and for the active protection required in their management. Identification
of fossi resource probability in an area and the appropriate management prescriptionsis
accomplished in the land management planning process. The Forest Service only recently
began to inventory paleontological resources on NFS lands for purposes of land
management planning (Kuizon 2000).

Karst and cave resources can be expected to occur on NFS lands underlain by limestone
or marble or areas having exposed basaltic flows. Some of the values associated with
karst and cave resources are their ability to store and transmit groundwater, their
importance as subterranean wildlife habitats, their importance as cultural resource or
paleontological sites, and their ability to provide interpretive sites or recreational
opportunities for spelunkers or cavers. They can also present hazards, such as sinkholes,
to resource use and devel opment.

Road construction or reconstruction activities and other developments are sources of
sediment, debris, and other pollutants that, when entering karst or cave systems, can
damage them and their associated resources.

Alternative 1 — No Action

Management of geological and paleontological resources would not change from what is
described above under the affected environment. Access would depend on whether land
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management prescriptions prohibit road construction or reconstruction. Access may be
affected in those areas with management prescriptions that currently do not allow road
construction or reconstruction.

Alternatives 2 through 4

Roads provide access to paleontological sites for purposes of research, restoration,
teaching, and interpretation. By making these sites accessible, it is possible to raise public
awareness and help protect resource values. Alternatively, by making sites accessible to
the public, roads can provide increased opportunities for vandalism or unauthorized
removal of paleontological resources, especially now when some specimens are
commanding record high prices by collectors (Flynn 2000). The discovery of significant
vertebrate fossil sites and collecting sites for rocks, minerals, and invertebrate and plant
fossils usually occursin areas having roaded access. Although other forms of access may
be used (e.g., off-road vehicles, helicopters, etc), Alternatives 2 through 4 could reduce
the possibility for discovery of new sites and subsequent effortsto locate, interpret,
remove, and preserve vertebrate fossils from erosion or corrosion by natural elements.
Alternatively, prohibiting road access to undiscovered vertebrate fossil sites could lessen
the possibility of vandalism or unauthorized removal of fossils. Overal, these aternatives
are not likely to adversely, or favorably, affect paleontological resources and activities
associated with management of these resources.

Alternatives 2 through 4 could reduce potential damage to karst and cave systemsin
roadless areas from sedimentation, debris, and other pollutants associated with roads, as
well as vandalism or unauthorized removal of speleothems or other valuable cave
features. Consequently, the functions of karst systems and the protection of cave
resources would be maintained.

Effects of Social and Economic Mitigation Measures on
Minerals and Geology

The social and economic mitigation measures would permit road construction or
reconstruction associated with future leasable mineral exploration and devel opment
activities in inventoried roadless aress; the effects of the action alternatives on leasable
minerals described above would not apply. Any mineral lease decision would be made on
a case-by-case basis after completion of environmental analysis. Construction or
reconstruction of roads, where no other feasible alternatives exists, would be alowed as
necessary to fulfill the conditions of the lease. The effects of this mitigation on mineral
development are discussed in the section on Energy and Non-energy Minerals. Additional
discussion of these effectsisin the National Forest System Roads section in this chapter.

Other Indirect and Cumulative Effects on
Minerals and Geology

Under Alternatives 2 through 4, leasable and salable mineral exploration and
development opportunities in inventoried roadless areas would be limited, and their costs
would increase. This could contribute to a greater reliance on some mineral resources
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from abroad where foreign political and economic influences would factor into their price
and availability. A reduction in the potentia for |easable and salable mineral

development may reduce revenues to Federal, State, and local governments (see Energy
and Non-energy Minerals section).

Social and Economic Factors

NFS lands are used, enjoyed, and valued by people everywhere, including those who live
in nearby communities, those who visit them from cities, States, and countries farther
away, and those who never visit, but benefit from the ecosystem services and passive use
values they provide. Because of this, policy decisions that influence the management of
NFS lands have the potential to affect almost anyone.

Some people, however, are more directly affected than others because of the interest that
they have in forest management. Those who have the strongest interests in NFS lands,
and those whose livelihood or recreational pursuits are most closely tied to the national
forests, are most directly affected by Forest Service policy. It isthese forest stakeholders
who are the focus of the socioeconomic effects analysis.

This analysis centers on eight broad categories of forest stakeholder interest: 1) non-
commodity values, 2) recreation, 3) hunting and fishing, 4) livestock grazing, 5) non-
timber forest products, 6) timber harvest, 7) energy and non-energy minerals, and 8) road
construction. Forest-dependent communities and local involvement are also addressed
because they were identified as key issues during the scoping and public comment
periods. American Indian and Alaska Native issues, civil rights and environmental justice
concerns, and the effects of the alternatives on them are also discussed. In addition,
Agency costs associated with the proposed rule are analyzed. Additional detail is
provided in the Socioeconomic Specialist Report (Langner and Charnley 2000). The
section concludes with a discussion of cumulative social and economic effects.

An extensive Civil Rights Impact Assessment and analysis of Environmental Justice
issues was prepared in conjunction with this rulemaking to provide a better understanding
of how populations protected by civil rights and environmental justice legislation and
policies might be affected by the proposed rule, as required by the U.S. Department of
Agriculture. This document is available upon request.*

Three measures are assessed in the socioeconomic effects analysis. These are: 1) the
ability of peopleto continue to engage in their preferred uses of NFS lands, and the
quality of their experience; 2) economic impact on individuals, communities, and
revenues to State and local governments; and 3) peoples abilities to maintain their socid
and cultural integrity and forest-related values.

The socioeconomic effects analysis does not detail the ecological impacts of the human
activities and interests discussed here on inventoried roadless areas. During the public
comment period on the DEIS, many people commented that specific human activities

'8To request this document, refer to the contact information at the front of this FEIS.
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should be prohibited in roadless areas due to their ecological impacts. After careful
review of public responsesto the Notice of Intent, the Forest Service determined it would
consider prohibiting only those activities that are likely to significantly alter and fragment
landscapes at the national scale. Therefore, the Agency decided to analyze alternatives
that would limit road construction, reconstruction, and timber harvest only. These
activities are most likely to result inimmediate, irretrievable, and long-term loss of
roadless characteristics. The reason for the focus on roads and timber harvest is described
in the Purpose and Need section of Chapter 1. The ecological impacts of some human
activities are discussed in the Ecological Factors section of this chapter.

Several assumptions underlie this analysis:

e Anyindividua may hold one or more of the interestsin NFS lands described in this
section. Consequently, the impacts of the aternatives on specific individuals may be a
cumulative one, and mixed, depending on how many of these interests he or she holds.
For purposes of thisanalysis, it is only possible to outline the effects of the different
aternatives on each individual interest category.

e Maintenance of social and cultural integrity among forest stakeholders dependsin part on
peoples’ abilities to maintain their current and historic uses of NFS lands.

e Theability of forest stakeholders to continue to engage in their current uses of NFS lands,
and to maintain the quality of their experience, istied to the ecological health of the
natural resources found there.

e Management actions that are inconsistent with peoples’ forest-related values are
perceived by them as threatening and undermining those values.

e Resource useis highest close to roads and decreases as the distance from roads increases.

Non-commodity Values

The Human Uses and Social and Economic Factors sections of this chapter address
specific commodity uses and values of NFS lands, and the effects of the alternatives on
these activities and their participants. This section discusses the non-commodity values
and benefits associated with NFS lands. NFS lands provide a host of non-commodity
values and benefits that can be grouped into three general categories. 1) recreation values,
2) ecological values, and 3) passive use/spiritual/aesthetic values (Bengston and others
1999). Recreation values are discussed in the Human Uses and the Social and Economic
Factors sections of this chapter, and are not treated here.

Ecological values and benefits associated with NFS lands include:

Maintenance of ecosystem health,

Conservation of plant and animal species,

Conservation of air and water quality, and

Provision of undeveloped natural areas for research and teaching.

Passive use/spiritual/aesthetic values include:

e Valuing scenic quality (discussed in the Scenic Quality section under Human Usesin this
chapter),
e Thedesire to experience solitude and personal renewal in wild areas,
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o Fedling a sense-of-place attachment to a specific area,

o Wanting to know that natural areas exist for their own sake, and

e Thedesireto leave alegacy of natural areas for future generations to experience and
benefit from.

A central purpose of the proposed Roadless Rule is to protect the characteristics of
inventoried roadless areas, many of which are associated with these non-commodity
values.

Natural Resource Protection Values — For some people, natural resource protection
values are passive use values. In other words, they believe in protecting forests because
they fedl it isimportant, independent of any utilitarian motive. Other people believe that
it isimportant to protect forests because they provide a number of benefits (Content
Analysis Enterprise Team 2000a,b). These include:

o Watershed protection, clean drinking water, flood protection, and water for irrigation;

o Cleanair quality;

e Maintenance of soil productivity;

e Stabilization of hillsides to prevent sedimentation of watercourses,

e Protection of fisheries;

o Protection of wildlife for viewing and hunting opportunities;

e Provision of recreation opportunities associated with primitive and semi-primitive
classifications;

e Regulating climate and counter-acting the effects of global warming;

¢ Enhancing social and ecological sustainability;

e Preventing the spread of nonnative invasive species that degrade ecosystems,

e Cost savings from environmental protection versus future environmental restoration;

e Providing current and future supplies of medicinally valuable plants;

o Weéll-functioning ecosystems and biodiversity;

e Honoring treaty rights, and

e Enhanced quality of life.

The Ecologica Factors section of this chapter discusses many of these characteristicsin
detail, and the effects of the alternatives on them.

Water and Air Quality — People have many reasons for believing it isimportant to
maintain and enhance air and water quality. Water flowing from NFS lands is important
to downstream users, such as municipalities, irrigators, and industrial users. In-stream
uses for hydroelectric generation and recreation are also highly valued uses of NFS water.
The EPA estimated in 1999 that 3,400 public drinking water systems are located in
watersheds containing NFS lands. About 60 million people live in those 3,400
communities (Sedell and others 2000).

The most recent EPA water quality inventory found that nonpoint sour ce pollution still
accounts for the majority of water-quality impaired stream miles and lake acres (U.S.
Environmental Protection Agency 1998a). Although agricultureis still, by far, the largest
nonpoint source of water pollution, forestry and related activities are important
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contributors in some areas of the United States. However, the proper implementation of
best management practices and contract requirements has significantly controlled
pollutants from forestry operations on NFS lands. The costs of water quality control in
the United States are substantial and rising. A recent EPA survey indicates that
community water systems in the United States will need to invest $138 billion over the
next 20 years (Hertzler and Davies 1997). Water pollutants, such as sediment, increase
treatment costs downstream.

Water quality also affects the value of water-based recreation activities. The impact of
sedimentation and other water quality impairments has a negative effect on recreation
user benefits. For example, a nationa study (Russell and Vaughan 1982) estimated that
the total benefits to anglers of improving the water quality of lakes and streams ranged
from $300 to $966 million (in 1982 dollars). Another national study estimated that the
total damagesto all recreational water uses from all types of pollution ranged from $1.8
to $8.7 billion (in 1978 dollars per year) (Freeman 1982).

Air quality can directly affect human health and indirectly affect visibility that can reduce
scenic quality and the ability to enjoy outdoor recreation in natural areas. Several studies
have documented peoples willingness to pay to enhance air quality and corresponding
visibility. A study of the benefits of conserving visibility in National Parks of the
Southwestern United States determined that the benefits outweighed the treatment and
regulatory costs (Schulze and others 1983). A study conducted in Utah County, Utah
estimated that respondents were willing to pay an average of $37 per household per
month to improve air quality to alevel found in nearby areas in Utah and Idaho (Pope
and Miner 1988).

Solitude and Personal Renewal —Many people visit inventoried roadless areas to interact
with the natural world and experience solitude, and spiritual and psychological renewal.
Thisincludes visiting American Indian and Alaska Native sacred sites. Some would
argue that interaction with the natural world is crucial for the human spirit and for
emotional and psychological well being (Roberts 1999; Schroeder 1999; Wilson 1984;
Kellert and Wilson 1993). Undeveloped natural areas can be viewed as a spiritual and
psychological resource in this regard (Rolston 1999). One public commentator noted that
protecting inventoried roadless areas on NFS lands is necessary for the soul of the nation
(Content Analysis Enterprise Team 2000b). As more and more Americans spend most of
their lives in urban and suburban environments, public lands increase in importance as
places people can go to experience nature, solitude, and personal renewal. Thereis
substantial evidence that doing so has a positive effect on the quality of life (Driver and
others 1999).

Sense of Place — Sense of placeisthe physical locations that people have invested with
meaning, value, and feelings because of their experiences there (Brandenburg and Carroll
1995). Some place values are use-oriented (Mitchell and others 1993). People value these
places because they support a particular use that they like to engage in, such asa
mushroom picking spot or afavorite fishing hole. Once the place no longer supports that
use, it may lose its value to the individual and cause him or her not to return there. Other
place values are attachment-oriented. People have emotional bonds to places, which are
important to them for providing certain kinds of experiences they value. Even if
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conditions change in these places, people may continue to revisit them. Sense of place
can play an important role in fostering individual identity, influencing quality of life,
reinforcing cultural traditions (e.g., subsistence), and shaping attitudes towards the land
and how it should be managed (Roberts 1999).

Research and Teaching — Many people recognize the value of inventoried roadless areas
as relatively undisturbed ecosystems that provide opportunities for research and teaching.
They provide a setting for undertaking basic biological and ecological research on
individual species. As reasonably intact ecosystems, they can provide a baseline for
understanding the ecological impacts of devel opment elsewhere. Inventoried roadless
areas are also invaluable as reference landscapes for undertaking long-term research on
large-scale ecological patterns, processes, and management activities. This landscape-
level research is critical for understanding how to manage NFS land sustainably.”
Because they are typically large ecosystems, inventoried roadless areas also serve as
important training grounds for scientists, ecologists, wildlife biologists, foresters, and
natural resource managers.

Passive Use Values — Passive use values are independent of any active or consumptive
use of anatural area. Passive use values include existence and bequest values. Existence
values are things, places, or conditions that people value simply because they exist,
without any intent or expectation of using them (Peterson and Sorg 1987; Randall 1992).
Bequest value is the desire to alow others, such as future generations, to benefit from a
resource. Some natural resource protection values can also be considered passive use
values. For example, many people believe that forests and wildlife have inherent worth in
and of themselves, independent of their usefulness to humans, and should therefore be
protected (Steel and others 1994).

Passive use values are often associated with T& E species, unique ecosystems, and
biodiversity. Passive use values differ among individuals, groups, and landscape
conditions. Under special conditions, the passive use value of an area can exceed the
active use value served (or potentially served) by road access to that area (Walsh and
others 1984; Driver and others 1987; Walsh and others 1990; Payne and others 1991,
Brown 1993; Driver and others 1999; Bengston and Fan 1997). Walsh and others (1984)
found that passive use values accounted for 38% to 54% of the value of protecting areas
as Wilderness. Walsh and others (1996) focused on what proportion of natural areas
should be protected and the willingness of residents to pay for protection. Residents of all
regions preferred protection for most natural areas in the eastern United States, while the
proportion preferred in the West ranged from 83% to 92%. Willingness to pay for
protection of natural areas averaged $263 per person for al natural areasin the United
States (including both use and passive use value). Most residents were willing to pay
more for protection of areas within their own region than for protection in other regions.
However, most residents were willing to pay more for protecting natural areasin Alaska
than for any other region, indicating a significant passive use value for protection of areas
in Alaska. Loomis and Richardson (2000) applied passive use values estimated in the
literature to acreages of inventoried roadless areas, and estimated the total annual value of

Refer to discussion of Reference Landscapes in Ecological Factors section.

3-268



Chapter 3 — Affected Environment and
Roadless Area Conservation FEIS Environmental Consequences

protecting roadless areas to be $274 million in the Western United States and $6.2
million in the Eastern United States.

A review of studies on the economic benefits of endangered species indicated that
peoples’ willingness to pay for the protection of individual species ranged from alow of
$6 per household for the striped shiner (afish) to a high of $95 per household for the
northern spotted owl and its old-growth habitat (Loomis and White 1996). Vincent and
others (1995) reviewed studies of passive use values related to forestland. The value of
protecting the northern spotted owl was estimated to range from $48 to $144 per United
States household. A more focused study examined the value of preserving the northern
spotted owl to residents of the State of Washington. The average value was $35 per
household. A study of the willingness of residents of the Pacific Northwest to pay to
double the size of Columbia River Basin salmon and steelhead runs by 2000 estimated
that the value to nonusers was $27 per household. It was not possible to determine the
passive use component of total value for users of the resource. However, in reviewing the
literature, the authors concluded that it is clear that passive use values are an important
component of total use values for natural resources.

Alternative 1

Alternative 1 would result in continued road construction and timber harvest in
inventoried roadless areas. An estimated 1,160 miles of classified and temporary roads
are planned to be constructed or reconstructed in inventoried roadless areas between 2000
and 2004. In addition, an estimated 1.1 BBF of timber could be offered for salein
inventoried roadless areas during this 5-year period. More people would gain access to
these areas. Management of inventoried roadless areas would continue as prescribed in
local land management plans. People, who believe that non-commodity values are
compatible with multiple uses, including resource extraction and road development, may
perceive no impact from Alternative 1. However, the Ecological Factors section of this
FEIS indicates that Alternative 1 could have detrimental effects on ecosystem health
including watershed health, forest health, and biodiversity. The Recreation section of this
FEIS finds that Alternative 1 could reduce scenic quality and Primitive and Semi-
Primitive recreation opportunities, which often make it possible to experience solitude
and personal renewal, and opportunities to engage in long-term scientific study in natural
settings using reference landscapes (see those sections for a detailed account). The long-
term associated impacts on people who value the non-commaodity benefits of inventoried
roadless areas could include:

e Diminished air and water quality within the airsheds or watersheds of affected
inventoried roadless areas they visit or livein;

e A degradation of scenic quality in affected inventoried roadless areas,
Reduced opportunities to experience solitude and personal renewal;

o Alteration of specia places within inventoried roadless areas that individuals or groups
have a place attachment to, including sacred sites;

e A diminished legacy of undisturbed natural lands for future generations;

e A threat to existence values;
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e A reduced supply of undisturbed natural areas where research and teaching can take
place; and
e Threatsto the conservation of some plant and animal species people care about.

Alternatives 2 through 4

Prohibiting road construction and reconstruction in inventoried roadless areas would
shelter them from some forms of development and disturbance, including some planned
timber harvest activity, depending on the alternative chosen. In contrast to Alternative 1,
the action aternatives would maintain and conserve the current roadless characteristics of
inventoried roadless areas. For example, the Ecological Factors section of this chapter
concludes that, in general, the action alternatives would conserve ecosystem health on
NFS lands to a greater degree than Alternative 1. Specifically, they would maintain water,
soil, and air quality; maintain intact aquatic ecosystems; enhance land-based ecosystems;
prevent habitat degradation, loss, and fragmentation; conserve species viability and
biodiversity; and minimize human disturbance.

These findings indicate a positive effect on people who value ecosystem health and want
to protect plant and animal species, and air and water resources. The action alternatives
would also have a positive effect on people having passive use values including existence
and bequest values. People who value inventoried roadless areas as places for research
and teaching would aso benefit from the action alternatives because these alternatives
would help maintain the undisturbed character of natural areas and reference landscapes.

The Recreation Sections of this chapter find that the action alternatives would maintain
high levels of scenic quality on NFS lands relative to Alternative 1. They also find that
these alternatives maximize opportunities for dispersed recreation in primitive and semi-
primitive settings. Hence, the action alternatives would have a positive effect on people
who value scenic quality, and people who wish to experience solitude and personal
renewal in undisturbed natural settings. People with a sense-of -place attachment to
inventoried roadless areas would al so benefit from the action alternatives, because these
alternatives — and especially those that prohibit timber harvest — minimize the likelihood
that the current character of specia places, including American Indian and Alaska Native
sacred sites, would be altered by disturbance.

Because the action alternatives conserve the roadless characteristics of inventoried
roadless areas, they also conserve the non-commodity values associated with those
characteristics. The alternatives that prohibit timber harvest, in general, would go further
in protecting non-commodity values than the alternative that prohibits road construction
and reconstruction alone.
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Recreation, Scenic Quality,
Wilderness, and Recreation Special Uses

Affected Environment

Nationally, the demand for most recreation activities continues to grow (Cordell and
others 1999b). The 1994-95 National Survey on Recreation and the Environment found
that 95% of the American population 16 years of age and older participated at |east once
in outdoor recreation during the year. This survey included recreation participation across
the entire range of recreation settings on all ownerships, from urban parks and
playgrounds to the most remote Wilderness. NFS lands provide recreation opportunities
across a narrower range of settings, as described by the ROS (see Recreation section
under Human Uses in this chapter).

Recreation activities associated with more devel oped portions of the ROS (e.g.,
developed camping, driving for pleasure, and visiting nature centers) tend to be more
popular in terms of total participants and days of participation (Cordell and others
1999b). A smaller percent of the population engages in activities that are associated with
more remote landscapes, such as backpacking, primitive camping, and semi-prim